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ABSTRACT 
DEVELOPING AND IMPLEMENTING AN IN-HOUSE 
SYSTEMS METHODOLOGY 
This thesis presents practical guidelines for the 
in-house development and implementation of a systems 
methodology manual.  As computer applications have be- 
come more complex, and as data processing, as a busi- 
ness function, has matured, many have observed the 
failure of a large number of system development ef- 
forts.  Such disappointments have illustrated the need 
for a formalized application development strategy.  In 
recognition of these problems, many authors, consult- 
ants, and educators have recommended various project 
life cycles, task lists, tools for analysis and design 
and coding methodologies.  Some have assembled these 
aids and developed commercial methodologies which have 
been marketed much like computer software packages. 
Given that an organization would like to adopt a 
formal development strategy, a set of guidelines on the 
subject of how to go about obtaining and/or developing 
such a methodology in-house does not currently exist. 
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The objective of the thesis is to provide Information 
Systems Departments with an alternative other than 
purchasing a commercial methodology or the hit or miss 
development of one's own methodology. 
The guidelines were based largely on a case study, 
in which the in-house development of a Methodology 
Manual by a large corporation was observed.  A mail 
survey and search of the literature were other re- 
sources employed in the preparation of the guidelines. 
Prior to developing one's manual, the guidelines 
advocate organizing the in-house effort as a project. 
In addition to traditional project tasks, the guide- 
lines also insist upon the development of a specifica- 
tions document.  Such a document defines the components 
and features which are to be included in the in-house 
methodology.  The components of one's methodology manu- 
al should include at least the following: 
• Project Acceptance and Approval Procedures 
• Creeping Commitment Policy 
• User Responsibility Policy   ^ 
• Development Life Cycle including Phase Tasks 
• Project Milestones and Milestone Documents 
• System Assurance Reviews 
Compiling a specifications document places the project 
team in a better position to review commercial method- 
ologies and/or to write their own. 
Although concerned primarily with the in-house 
development of a methodology manual, the guidelines 
also propose procedures for the objective comparison of 
the purchase of a commercial package as opposed to the 
development of the manual in-house.  Procedures for 
this analysis include the following: 
• Identify existing components (using the speci- 
fications document) 
Review commercial packages 
Establish interface requirements 
Estimate manpower and duration 
Perform a cost/benefit analysis 
Select an alternative 
Submit a proposal 
If in-house development is pursued, various devel- 
opment steps are recommended such as: 
• Assign quality, design and project control 
responsibilities 
• Plan for in-house development 
• Establish a review and approval procedure 
• Establish documentation standards (including 
organization of the manual, its format and 
pagination rules) 
• Perform operating details such as writing, 
typing, editing, proofreading, correction, 
editing, updating reproduction, distribution 
and mailing. 
Although other implementation approaches are dis- 
cussed, the guidelines recommend that one's manual be 
implemented chapter by chapter, with each phase of the 
life cycle assigned its own chapter. The manual would 
then be implemented as a system might progress through 
the development cycle. Such a sequence would also 
provide built-in milestones for project control. 
Chapter One 
INTRODUCTION 
1.1 Background 
Historically, approaches to the development of in- 
formation systems within most data processing organiza- 
tions have been characterized by inconsistency.  There 
were either no standardized system development methods 
or, if an approach or development strategy was employed 
on a project, it was usually imposed by the individual 
project leader for that development effort alone.  In 
the more recent past, as computer applications have 
become more complex, and as data processing organiza- 
tions have grown, there has been increasing evidence 
of the necessity for controlling data processing re- 
sources and for developing good systems in a reason- 
able time and at a reasonable cost.  The need for guide- 
lines for the successful development of good systems 
has been illustrated over the years by the failure 
of many development efforts, some of which were more 
spectacular than others, as shown by the following 
examples: 
• B.S. Nelson, in his article, Who Needs Method- 
ology?, mentions a "thirty-one million dollar 
lawsuit in the Courts of Switzerland against a 
company which failed to complete a teleprocess- 
ing system for a Swiss bank within the promised 
time period."  The company supposedly had in- 
vested over three hundred man-years in the de- 
velopment of the necessary software without suc- 
cess (1) . 
• E. Yourdon, in Design of On-line Computer Sys- 
tems, discussed General Electric Company's ini- 
tial development effort for the MEDINET hospital 
information system, a classic case of lack of 
success in system development.  The initial 
project was terminated after two years of inten- 
sive work failed to produce the contracted prod- 
uct (2) . 
Based on the author's experience, most data proc- 
essing practioners have encountered many similar war 
stories.  While both Nelson and Yourdon indicate that 
there were many reasons why these development efforts 
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failed, a strong case exists that adherence to a de- 
velopment methodology could have improved the respec- 
tive chances for project success.  This point has 
been emphasized by P. W. Metzger, who suggests that 
poor planning is largely responsible for schedule and 
cost overruns on (system) development projects (3). 
There are, however, additional benefits other than 
prevention of cost and schedule overruns which can be 
attributed to the effective utilization of a formal- 
ized application development methodology.  These would 
include the following: 
• The development of systems which are technically 
and operationally adequate, as claimed by J. D. 
Toellner, in User Involvement and Enforceability - 
What, When, and How.  He considers appropriate 
user involvement in the development process of 
paramount importance to project success.  He sug- 
gests that "a clear definition of the life cycle 
(Ed. - a major component of a formal methodology) 
will cause the needed user involvement activity 
to happen in the right sequence."(4) 
• The ability of top level management to exercise 
"reasonable control over the ever-volatile* high 
technology data processing function" in order to 
prevent the placing of marginal or unprofitable 
applications on the computer, a practice decried 
by many consultants and observers (5).  Adher- 
ence to a methodology which requires a thorough 
cost/benefit analysis, together with a project 
approval mechanism, can shift the onus of project 
selection and/or approval to top level management 
in order to provide that control. 
These examples and references only scratch the sur- 
face of the arguments presented by available literature 
advocating adherence to a formalized system/project de- 
velopment methodology.  Each of a number of software 
houses, consultants, authors, and educators has pro- 
posed, written or recommended a separate version of a 
development project life cycle together with an asso- 
ciated methodology or set of application development 
guidelines.  Some of these are offered freely in trade 
magazines and through vendor sponsored user organiza- 
8 
tions; others, considered proprietary information, are 
revealed only at a considerable price.  The value of 
the respective methodologies will not be debated fur- 
ther in this thesis.  On the contrary, and in spite 
of the variety of methodologies which have been pro- 
posed, the author concurs with those system developers 
who believe that data processing systems are more like- 
ly to be successful if good development practices are 
consistently followed within a disciplined environment. 
Such an environment can best be provided by consistent 
adherence to a formalized application development stra- 
tegy. 
Most books and articles on the subject of systems 
development tell us why we need a "Methodology" and 
then proceed to describe their Project Life Cycle, 
tasks, responsibilities, tools for analysis, program- 
ming aids, and documentation forms.  As a result, the 
articles serve to help data processing managers recog- 
nize the necessity for a development strategy that 
will provide a disciplined environment for the success- 
ful development of good systems.  This is quite an 
accomplishment in itself.  The literature also helps 
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to formulate ideas as to what some of the components 
of the Methodology should be.  Nevertheless, these 
texts, although valuable, do not go far enough.  They 
do not provide guidelines for those who may choose to: 
• Develop and implement their own methodology, or 
• Purchase a package, modify it to fit their needs, 
and then implement it. 
System developers, thus enlightened by the existing 
literature, have in many cases attempted to install 
some of the recommended methodology components within 
their own organizations in a piecemeal fashion, a 
practice which results in an extended implementation 
period.  A survey relative to application development 
methodologies which was mailed to the Manager/Director 
of Management Information Systems of several companies, 
both large and small, some of national orientation, 
some local, supports this observation.  Of the forty 
survey respondents, fifteen did not adhere to a devel- 
opment methodology at all.  Of the twenty-five that 
did, the average development and implementation period 
reported was approximately three years.  Only two of 
the twenty-five had implemented all eighteen of the 
10 
major methodology components of interest which had been 
listed in the questionnaire.  Those who purchased a 
packaged methodology were required to devote addition- 
al time and expense to modify the package to suit their 
particular organization, as follows: 
Company Effort Elapsed Time 
A 2 man-years 1 year 
B 4+ man-years 2-1/2 years 
C "considerable" 5 years 
D "considerable" "more than 1 year" 
E 2 man-years 1 year 
In addition to a piecemeal and lengthy implementation 
and a large investment of man-hours, attempting to de- 
velop and install a formal methodology—in-house, with- 
out the benefit of any guidelines, could result in an 
unhappy experience and/or wasted time.  For example,' 
v. 
the survey revealed that twenty firms had developed and 
installed their methodologies without the benefit of 
guidelines or outside (vendor/consultant) assistance. 
Of this group, five claimed that their methodologies 
were not entirely successful.  At the same time, one of 
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five who purchased an application development package 
was not convinced his organization would proceed in 
the same fashion had they an opportunity to start over 
again (see Company D above). 
It would appear that a methodology developer, when 
faced with the task of developing and implementing a 
System/Project Development Methodology for his own 
organization, has a need for answers to the following 
questions: 
■ Where does one begin? 
• What should be the scope of our methodology? 
• Which life cycle and which methodology are most 
suitable for my organization? 
• How shall we select a particular methodology for 
our use? 
• What alternatives are available, such as purchase 
or in-house development? 
• Which "package" should we purchase? 
• Must purchased materials be modified for our own 
use? 
• What are the requirements for writing our own 
methodology? 
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• How can we ensure that the staff will accept the 
methodology without compromising its purpose? 
• What are the pitfalls of the various approaches? 
Research of available literature for assistance in 
implementing a System/Project Development Methodology 
revealed a considerable amount of information on the 
subject of how to develop a data processing or manage- 
ment information system or on what the contents of a 
methodology should be.  In fact, the plethora of in- 
formation on these subjects is part of the problem. 
There appear to be so many different approaches to 
systems development, that one can easily become con- 
fused as to which is the most suitable.  On the other 
hand, the search for answers to the questions posed 
above failed to reveal much in the way of guidance for 
the in-house developer. 
1.2  The Problem 
Given that an organization does not have, but recog- 
nizes the need for, a formal development strategy, a 
set of guidelines on the subject of how to go about ob- 
taining and/or developing such a methodology does not 
currently exist.  In many instances this results in 
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either the purchase of a methodology, which requires 
extensive modification, or the hit or miss development 
of one's own methodology. 
1.3  The Thesis Objective 
The objective of this thesis is to present practical 
guidelines for the development and implementation of a 
formalized applications development strategy.  Inso- 
far as possible, these guidelines will be based on the 
experiences of individuals and companies who have at- 
tempted such a task.  Done in this fashion, it is ex- 
pected that the guidelines will provide Information 
Systems Departments with a charted course which, when 
followed, will: 
• Improve their planning for Methodology develop- 
ment, 
• Help them move off dead center in the development 
effort, and 
• Assist in the recognition and avoidance of time- 
consuming and costly pitfalls. 
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Chapter Two 
THE APPROACH USED IN DEVELOPING GUIDELINES 
2.1 General 
In order to accomplish the thesis objective, i.e., 
the presentation of "practical guidelines for the de- 
velopment and implementation of a formalized applica- 
tions development strategy," appropriate research was 
first necessary to accumulate the information base from 
which the guidelines would be constructed.  The inten- 
tion was to seek information that would provide a bet- 
ter understanding of: 
• the potential situations and decisions faced by 
the in-house developer, 
• the alternative solutions considered, 
• the actual outcomes of decisions made, 
• the specifications required for a development 
methodology, and 
• the environment needed for a successful method- 
ology development effort. 
The proposed research should, therefore, uncover docu- 
mentation of the recommendations of methodology 
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developers who have written about their experiences. 
This could be accomplished by reviewing the available 
literature and also by conducting a mail survey of 
companies and institutions utilizing Management Infor- 
mation Systems departments.  In addition, the research 
should also develop some new insights.  The latter 
could be gained by observing the actual construction 
of a Development Methodology Manual for a large manu- 
facturing concern and by documenting the steps taken. 
2.2 Literature Review 
In the search for the documented experiences of 
others as to how to go about obtaining a formal develop- 
ment methodology, the following types of sources were 
reviewed, some examples of which have been referenced 
specifically in the thesis: 
• Textbooks.  Many were reviewed, all of which had some- 
thing to offer the data processing practitioner with 
respect to the development of computer systems.  Sever- 
al furnished valuable input for developing specifica- 
tions for various methodology components.  None of those 
reviewed, however, provided the sought-after guidelines 
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for developing and implementing a Development Method- 
ology in-house. 
* Periodicals.  These were magazines published primarily 
for individuals involved with management information 
systems as users, developers, operators, educators, or 
manufacturers of hardware, and included issues of Com- 
puter Decisions, Datamation, Data Management, Data 
Processor (IBM), EDP Analyzer, ICP Interface, Infosys- 
tems. Journal of Systems Management, IEEE Transactions 
on Software Engineering, among others.  Of all the 
articles reviewed in these periodicals, only one was 
found which actually came close to the sought-after 
guidelines.  It was written by Messrs. Frazier, Haugg 
and Thackery of Liggett and Myers, Inc. entitled, De- 
veloping a Project Management Package (Journal of Sys- 
tems Management, December 1976), p. 39-40 (6).  The 
article contained a very brief description of some of 
the steps taken by a particular organization to produce 
a formal methodology in-house.  In the article approxi- 
mately ten tasks were discerned which, although of 
value to the neophyte methodology developer, were not 
discussed in any detail nor were they presented in a 
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guideline format.  Nevertheless, these points were 
valid concerns and will be expanded upon in the recom- 
mended guidelines to be presented in a subsequent chap- 
ter .  As in the case of textbook sources, other articles 
found on the subjects of systems development, project 
management and control, or development methodologies 
presented a variety of advice, rules, and tools which 
should more appropriately be included in one's method- 
ology specifications or within the body of the method- 
ology itself. 
• Promotional literature for commercial packages.  Al- 
though there are many more vendors available from whom 
similar information can be obtained, only those for 
SDM (Systems Development Methodology) from Atlantic 
Software, Inc., Spectrum from J. Toellner and Asso- 
ciates, and Managing the Application Development Proc- 
ess (an audio course) from IBM were reviewed.  The first 
two, although providing insights into the components of 
their respective methodologies, obviously did not pro- 
vide guidelines for developing one's own methodology. 
The promotional literature for the third, an Independ- 
ent Study Program (ISP) course offered by IBM for 
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approximately $600, Included the following modules among 
others on the list of course materials: 
• "Components of the Application Development Process 
• Implementing the.Application Development Process 
• Establishing Guidelines for Development" 
These module titles indicated that the course might 
satisfy our needs, however, the price for the materials 
was too expensive to establish that as fact.  In any 
case, the information was proprietary and could not be 
presented in this paper. 
• Non-proprietary methodology manuals from other organi- 
zations .  Copies (or representations of their contents) 
of the Development Methodology Manuals for the follow- 
ing organizations were obtained and reviewed: 
• Prito-Lay, Inc. 
• GTE Data Services, Inc. 
• IBM - Application Development Cycle (Productivity 
Marketing and Requirements) 
• Martin Marietta 
• McDonnell Douglas (Design Review Process) 
• Montgomery Ward 
• Monsanto Chemical Co. 
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• Orange County, California 
• Pennzoil Company 
In the absence of guidelines for the development and 
implementation of a formalized application development 
package, the above manuals were by far the next best 
thing.  One could readily synthesize some of the 
methodology development concerns or steps for the guide- 
lines simply by viewing the finished product of someone 
else's efforts.  The manuals were different in almost 
every conceivable way except for functional purpose 
and, in some respects, their components.  Nevertheless, 
advantages and disadvantages of certain aspects of con- 
tent and organization could be readily exposed by com- 
parison. 
• Consulting services reports.  The Auerbach,Information 
Management Series, The Diebold Research Program and 
Datapro Research Corporation reports provided consider- 
able information relative to methodology principles, 
purposes, and component specifications similar to that 
found in textbook sources. 
• Seminars and User Group Meetings.  "Continuing Educa- 
tion" type seminars, such as those sponsored by the 
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American Management Association (AMA), various univer- 
sities and consulting firms, in addition to IBM's DP 
Managers' Interest Series on the Application Develop- 
ment process, and meetings of users groups such as 
SHARE and GUIDE, should furnish insights into what 
others are doing or recommending in the area of method- 
ology development.  The course description for a semi- 
nar entitled, In-House Development of Data Processing 
Documentation and Procedures Manuals, offered by the 
Industrial Engineering Department of Lehigh University 
during the summer of 1978 indicated that the seminar 
would address the subject of this thesis.  Lack of 
time and resources prevented sufficient opportunities 
to develop this area further. 
2.3  A Mail Survey 
In order to establish in an empirical fashion what 
other organizations had actually accomplished relative 
to methodology development, a questionnaire was com- 
posed (See Exhibit A in the Appendix) and mailed to 
eighty(80) manufacturing companies throughout the coun- 
try.  Some statistics developed from the survey re- 
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sponses were presented earlier in Chapter 1.0.  There 
were forty questions directed to the Manager or Direc- 
tor of Management Information Systems at those loca- 
tions.  Eight were designed to establish some idea of 
the size of both the company and its data processing 
organization as well as the scope of its management 
information system involvement.  The remainder of the 
questions dealt with System/Project Development Method- 
ologies.  Eighteen of the questions were designed to 
determine what components were included in the respec- 
tive methodologies, having established earlier that the 
"data processing organization adhere(s) to a formal 
System Project Development Methodology." 
Other questions developed whether the respective 
methodologies had been purchased, or developed in-house 
with or without the benefit of guidelines and with or 
without the assistance of a vendor or consultant.  The 
questionnaire attempted to establish who in the organi- 
« 
zation was responsible for methodology development (or 
for modification of a purchased package if that were 
the case), how many personnel were involved and the ex- 
tent of that involvement.  It also attempted to secure 
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some idea of whether or not the methodology had been 
successful/ had the support of top management, and was 
being maintained on a continuing basis.  Finally, re- 
sponders were asked to indicate, with the benefit of 
hindsight, whether or not they would choose the same 
approach had they the opportunity to do it all over 
again. 
Fifty percent of those surveyed responded to the 
questionnaire.  Two factors were believed to be respon- 
sible for the very satisfactory return rate.  First, a 
pre-stamped, addressed envelope was provided for ease 
of responding.  Second, most of the survey questions 
were designed to be answered with a simple yes, no, or 
check-mark response. A summary of responses can be 
found in the Appendix, Exhibit B. 
2.4 A Case Study 
The major factor in the development of the proposed 
guidelines was provided by the observation of an in- 
house Methodology Manual development effort undertaken 
by one of the country's large corporations.  That proj- 
ect gave the author the opportunity to document the 
problems, decisions, activities, and events connected 
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with it.  As a result, the considerable amount of ma- 
terial garnered in this fashion plus the benefit of 
hindsight provided additional sources of information 
upon which to base the recommended guidelines. 
2.4.1 Company Background Information 
The subject corporation employed over 90,000 
persons at the time of the project and had an annual 
data processing budget in excess of $50 million.  There 
were nine(9) geographically separate manufacturing 
facilities in addition to the corporate offices, each 
with a quasi-autonomous data processing organization 
reporting to corporate data processing management for 
policy direction.  Because of this and other logical 
links together with the physical links between the proc- 
essors at each of the locations, the nature of process- 
ing fits the definition of distributed processing.  In 
other respects, such as departmental organization, size 
of staff, large central processors, and the absence of 
non-Data Processing programmers and computer operators, 
the nature of processing at the respective sites 
appeared to be highly centralized.  Each of the ten 
locations had its own, separate Systems and Programming 
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Department.  Corporately, there were a total of more 
than 250 Systems and Programming personnel available 
for the development of new applications and the main- 
tenance of existing systems. 
Prior to the Methodology Manual development proj- 
ect, neither the development of new applications nor 
maintenance of old systems had been performed under 
the aegis of a uniform, formalized application develop- 
ment methodology.  There was, however, a standards 
function, assigned to the corporate data processing 
headquarters, which was primarily responsible for es- 
tablishing documentation standards for program, com- 
puter operations, and user documentation.  It was also 
responsible for standards in the area of naming con- 
ventions for describing programs, "jobs", hardware 
devices, and Job Control Language, etc.  As it turned 
out later, many of these standards were incorporated 
into the documentation required or referenced by the 
new Methodology Manual. ^      ^- 
In addition to the Standards activity, Long Range 
Planning procedures were in force for the data process- 
ing function.  Because of the absence of a uniform 
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development approach, application development efforts 
included or planned for inclusion in the corporation's 
Plan of Projects did not identify with or relate to a 
commonly interpreted Project Life Cycle.  The lack of 
uniformity, coupled with the absence of appropriate 
mechanisms for measuring progress against "The Plan," 
such as review and approval procedures, made management 
of the planning process difficult, if not ineffective. 
The Company had also purchased project control 
software to assist the Systems and Programming depart- 
ments.  The operation of this system met with little 
success, and ultimately was used as no more than a 
timekeeping system for accumulating statistics, such as 
man-hours expended on system development projects. 
Such a system failed as a project control tool because 
the following had not been promulgated throughout the 
corporation: 
• a uniform, phased project life cycle 
• a standard, fully-defined phase activity list 
• appropriate guidelines for systems development 
There were also serious differences between departments 
and even within departments in the approaches to and 
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techniques used for designing system details, programs, 
and data bases.  Internal communications were such 
that Data Base Administrators had insufficient oppor- 
tunities to impact data base design.  As a consequence 
of these and other conditions, project manhour and 
duration estimates were being missed by as much as 600%, 
systems were being developed but not implemented, and 
unjustifiable systems were being built.  It became ob- 
vious to data processing management and, unfortunately, 
also to the user community, that changes had to be made 
throughout the corporation in the way systems were 
being developed. 
2.4.2  The Methodology Development Project 
Having recognized the not too subtle evidence 
of need for some sort of framework for systems develop- 
ment, the corporate management of the data processing 
function directed that a member of the corporate data 
processing manager's staff be assigned, full time, with 
the responsibility for recommending a solution to the 
above problems.  It is interesting to note that the in- 
dividual assigned was not a Manager or Supervisor of 
the Systems and Programming Department or anyone cur- 
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rently involved in the development of data processing 
syterns.  Nevertheless, he had many years of experience 
as a Systems Analyst and had been responsible for de- 
signing and implementing systems for plant manufac- 
turing, home office, and corporate-wide applications. 
He had a working relationship with members of the data 
processing organizations at the remote locations as 
well as at the corporate offices and was well-informed 
as to application development efforts currently in 
progress.  One reason for his selection may have been 
that he had also been the lone vocal advocate of a 
"more organized approach to systems development, one 
that was consistently interpreted throughout the or- 
ganization and that paid attention to 'good' develop- 
ment practices."  It was at this stage in September, 
1976 that the company seriously started the effort 
which culminated in the installation of a System/ 
Project Development Methodology in January, 1978. 
2.4.3  Chronology of Events 
The following chronology illustrates some of 
the more important aspects of the case study. 
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During September, 1976, a search and review of 
available literature on the subject of development 
methodologies and their creation was conducted.  The 
search uncovered a wide variety of methodologies, but 
not much on their creation.  In other words, the com- 
pany reached the same conclusion with respect to the 
applicability of textbooks and periodicals as that 
claimed in a previous section (Section 2.2) of this 
thesis. 
In October, 1976, a "white paper" was presented by 
the developer which recommended the adoption of a stand- 
ard, corporate development methodology.  The paper con- 
tained a statement of the problem, a statement of ob- 
jectives and the rudiments of a methodology.  The 
latter included a five-phase Project Life Cycle with 
descriptions of the related phase tasks.  The number 
of phases was the sole constraint imposed upon the white 
paper's author by data processing management.  This re- 
striction caused some problems when it was time to 
implement the methodology; however, they were ultimate- 
ly overcome.  The first draft of the paper was circu- 
lated to the various data processing managers for review 
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and comment in order to seek a semblance of a consensus 
as well as additional input.  This was believed to be 
necessary to combat the not-made-here (NMH) syndrome. 
The hope for a consensus proved to be ephemeral because 
of the variety of positions taken by the respective 
managers, ranging from active support to restrained re- 
bellion.  Nevertheless, all of their concerns and com- 
ments were addressed and tested against the statement 
of objectives and for consistency with the balance of 
the mini-methodology.  Responses were published explain- 
ing the reasons for acceptance, rejection, or modifica- 
tion of each proposed change. 
The resultant draft was submitted to the company's 
Data Processing Steering Group for review and approval. 
After approval by this body, the draft was reproduced 
and distributed to the various locations, together with 
instructions directing that, henceforth, new systems 
should be developed within the life cycle framework 
described therein.  This document proved to be the out- 
line for the company's System/Project Development 
Methodology.  Because the mini-methodology lacked in- 
structive guidelines, documentation, and other desirable 
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methodology components, the corporation took steps to 
obtain the desired product. 
In December, 1976, a "Make or Buy" Study was under- 
taken.  The writer of the preliminary version and a 
representative of the Home Office Systems and Program- 
ing Department were assigned first to review two com- 
mercial methodology packages, SDM (Systems Development 
Methodology) marketed by Atlantic Software, Inc. and 
PRIDE, marketed by M. Bryce and Associates.  This task 
proved "easier said than done." Because of the proprie- 
tary nature of the packages, potential users were ap- 
parently expected to be able to make an intelligent 
decision without being able to view the contents of the 
respective methodologies.  The Corporation, however, 
insisted upon the right to make a visual inspection of 
the methodology package before purchase.  In the case 
of Atlantic Software, a non-disclosure agreement had 
to be signed by the evaluation team and a company Pur- 
chasing Agent before any SDM material could be reviewed. 
The evaluation of SDM addressed the following questions: 
• Are the Corporation's planned methodology compo- 
nents included within SDM? 
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• Are the Methodology components offered by the 
package already being used in some form by the 
corporation? If one was not, was it already 
contemplated? In this case, a judgement was to 
have been made with respect to its advantages, 
disadvantages and its need for inclusion in the 
Corporation's System/Project Development Method- 
ology. 
• Will SDM give the control necessary to manage 
data processing projects and the corporation's 
data processing resources? If not, what addi- 
tions or modifications are necessary? 
• Are the benefits to be derived from using SDM 
commensurate with the costs for licensing the 
system? 
• Will the use of SDM and its attendant vendor- 
supplied education program significantly reduce 
the time and/or expense to install a complete 
project management system? 
• If the acquisition of SDM does not appear to be 
desirable, what alternatives should be con- 
sidered? 
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• If acquisition of SDM does appear to be desirable, 
how should the Corporation implement the system? 
The evaluation team concluded that the basic SDM offered 
little more than what was already being used by the Com- 
pany.  An expanded version of SDM, called SDM/70, with 
a larger price tag than basic SDM, was not yet avail- 
able for proper review.  Time had become a factor; so, 
further consideration of SDM was rejected. 
The evaluators then visited a large multi-division 
corporation that had been using the PRIDE Methodology 
package for more than a year.  This visit incurred 
needless expense, because preliminary communication 
between the two companies had not considered the pro- 
prietary nature of the package.  As PRIDE users, they 
too, had signed a non-disclosure agreement.  As a re- 
sult, the evaluation team could not examine the con- 
tents of the package as it had been purchased from M. 
Bryce & Associates.  However, some value was gleaned 
from the knowledge that this particular PRIDE user had 
expanded upon the purchased Methodology by writing ad- 
ditional development guidelines for project leaders, 
analysts, and programmers.  The PRIDE users had also 
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eliminated one or two PRIDE life cycle phases dealing 
with evaluations or feasibility studies.  The team 
also learned that their hosts had invested the efforts 
of a managerial level, multi-degreed person full time 
and three data processing management personnel part 
time in order to revise and implement the purchased 
methodology to suit their company's needs.  The same 
personnel had an on-going responsibility for the educa- 
tion and training of the Systems and Programming staff 
and for updating the Methodology as required. 
The evaluation team's management had concluded 
prior to the trip that if the visit to the PRIDE user 
did not prove promising, then the Methodology team 
should begin to develop a plan for in-house develop- 
ment.  It was only left to the evaluation team to make 
a recommendation.  They obviously could not make any 
kind of purchase recommendation based on knowledge of 
the contents of either package, SDM/70 or PRIDE.  How- 
ever, based on the PRIDE user's experience, they did 
conclude that their corporation would probably have to 
invest just as much time and effort to revise and im- 
plement a purchased package as it would to develop a 
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methodology in-house by expanding upon the "white 
paper." Based on this assumption and the fact that 
the corporation would not have to spend its needed 
cash for a package's purchase price, the evaluation 
team made the recommendation to take the in-house de- 
velopment route. 
During the last weeks of December, 1976, the evalu- 
ation team developed the initial plan for completing 
the System/Project Development Methodology in-house. 
The plan was built upon a task list, a sequence, and 
estimates for each task.  Modified Gantt Charts were 
prepared.  PERT type arrow-diagrams did not seem to be 
applicable because the team could only visualize the 
writing resource for producing the manual.  This lack 
of foresight in the first plan may have delayed actual 
project completion 2-3 weeks.  If all tasks had been 
known, a better plan could have been prepared, together 
with more realistic estimates.  Consequently, the first 
estimates for the project's duration were grossly under- 
estimated by 100%.  It was not quite as bad on a man- 
hour basis. 
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In January of 1977, the following were proposed and 
approved: 
• A list of components for inclusion in the Method- 
ology Manual 
• A preliminary Table of Contents 
■ A format or organization for the Manual including 
pagination and Section/paragraph numbering. 
The writing of the guidelines for the "Feasibility" 
Phase of the System/Project Development Cycle was 
started together with guidelines for an additional 
phase called "Evaluation." The latter was deemed as 
necessary in order to insert the interfaces for adminis- 
trative tasks relative to new requests for services. 
Problems with the 5-phase constraint were avoided by 
simply not calling "Evaluation" a life-cycle phase. 
Introduction and General Overview sections were also 
prepared. 
In February, while these sections were being drafted, 
three potential problems surfaced.  The first involved 
the necessity for providing for insertions of complete 
sections or sub-sections or the addition of pages to 
the manual at any stage of its development or use. This 
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problem was believed to be resolved by beginning all 
sub-sections and chapters on a new page.  It was also 
decided to identify major sections and sub-sections 
within the pagination scheme, numbering pages consecu- 
tively only within sub-sections; for example, 10.20.01, 
10.20.02, . . . 10.20.99, etc.  The second problem in- 
volved delays experienced•by the writer while locating 
and expediting typing services, proofreading typed ma- 
terials, duplicating copies for review purposes, dis- 
tributing copies, and arranging for review meetings. 
As a PERT diagram could have shown, the drafting and 
editing of the written materials were the critical 
activities.  The problem, to reduce the project's cri- 
tical path, was solved by assigning responsibility for 
the administrative tasks to another staff member.  The 
third potential problem was related to the review and 
approval process for the written guidelines.  Initial- 
ly, the Corporate Data Processing Manager and his two 
Assistant Managers desired to review and discuss every 
section and sub-section of the written guidelines prior 
to giving their approval for releasing any part of the 
Manual.  This approach called for scheduling review 
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meetings dependent upon the availability of all three. 
The latter was a rare occasion, which tended to delay 
the review process.  In addition, there was much dis- 
cussion on every point, with the writer having to jus- 
tify each position taken.  It became apparent that 
this procedure was taking too much of the managers' 
time and, if continued, would extend the manual's de- 
velopment beyond a reasonable date.  This type of re- 
view was soon ordered to be discontinued and replaced 
by some other review process involving the remote loca- 
tions, as well as the home office data processing or- 
ganization. 
In the latter part of February, the project was 
brought to a temporary halt by two unscheduled inter- 
ruptions.  The first was caused by a management-requested 
survey which required the services of the Methodology 
writer.  The survey was related to the administrative 
steps taken and analyses performed on new requests for 
data processing services prior to project approval by 
the management steering group.  Although related to the 
Evaluation section of the Methodology Manual, the sur- 
vey provided no new information, and the Evaluation 
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section was left unchanged.  The second interruption 
caused the Methodology writer to be assigned to the 
"system assurance" type task of critiquing or evalua- 
ting various "phase-end reports" prepared by the Sys- 
tems and Programming departments for some current proj- 
ects.  This served an educational purpose in that live 
examples of both good and bad practices could be dis- 
cussed with members of the systems development staff. 
Nevertheless, both interruptions caused delays in the 
development of the methodology manual. 
The first drafts of the Introduction, Overview, 
Evaluation, and Feasibility Phase sections of the 
Manual were completed in March, 1977.  At this point, 
a review of the project's action plan was made, result- 
ing in some significant changes.  In order to avoid 
repeating earlier delays and to satisfy management's 
request for a review process involving all data process- 
ing organizations, it was resolved that the Methodology 
Manual development and implementation would proceed by 
Section and by various stages for each Section.  This 
process not only facilitated project control and sped 
the actual use of the Manual, but it freed the writer 
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to perform the critical task of writing the guidelines. 
The development stages or tasks, which were repeated 
for each section, were as follows: 
a) Writing of the guidelines by the Methodology 
writer.  This included drafting of new documents 
and instructions for their use. 
b) Submission of the draft to another staff member 
for controlling subsequent administrative tasks. 
c) Drafting of a cover letter for distribution pur- 
poses. 
d) Typing of the draft into a finished format and 
the cover letter. 
e) Proofreading the draft and cover letter. 
f) Duplicating a standard number of copies of the 
draft and cover letter. 
g) Distributing copies of the draft and cover letter 
according to a standard distribution list. 
h) Review of the draft by those receiving copies 
(managers of the respective data processing or- 
ganizations and the heads of the respective Sys- 
tems and Programming departments).  Those re- 
ceiving copies were directed to suggest any 
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constructive changes they thought would be in 
order and to return their comments within two 
weeks to the Methodology writer. 
i) Review of the responses by the Methodology 
writer, incorporating in the draft those changes 
which were deemed appropriate.  Responses which 
were not accepted by the writer were submitted 
to the department manager for resolution. 
j) Preparation of a report noting all changes which 
were accepted and made, as well as those which 
were not made, together with a reason for their 
rejection. 
k) Typing, proofreading, duplicating and distribu- 
tion of the report. 
t)   Preparation by the Methodology writer prior to 
final typing of a synopsis of the entire sec- 
tion noting any potentially controversial points. 
The synopsis was then submitted to the manage- 
ment steering group for their approval.  It was 
usually discussed at their next regular meeting 
with the Methodology writer present and avail- 
able for questions.  Sections were generally 
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approved without alteration, 
m) Retyping and insertion of revised pages with the 
correct pagination.  Updating the Table of Con- 
tents . 
n) Proofreading the final version, 
o) Duplication of the section in sufficient copies 
for access by the entire development staff, 
p) Distribution of final copies together with the 
updated Table of Contents and an appropriate cover 
letter, 
q) Implementation of the section's guidelines was 
to be effective upon release of the final ver- 
sion. 
With this task sequence, a new section was in the proc- 
ess of being written while another was being reviewed, 
at the same time as an earlier section was being pub- 
lished.  The remainder of the Methodology Manual was 
developed and installed according to these procedures. 
The only subsequent procedural change involved the use 
of word processing equipment and the storage of Method- 
ology Manual information on magnetic tape cassettes for 
ease of revision. 
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It was also at this time that responsibility for 
project control was given to the writer's departmental 
manager.  From this point, the development of the 
Methodology Manual moved steadily toward fruition, with 
the following exceptions: 
a) Several "experts" who were to have written vari- 
ous parts of the manual, relative to their areas 
of expertise, failed to do so in a timely manner. 
The Manual did not necessarily enjoy the same 
priority in different departments. 
b) Some data processing locations requested post- 
ponements in implementing the Manual's require- 
ments.  Resolution of these issues also delayed 
the entire process.  In cases such as these, the 
Corporate Data Processing Management was adamant 
in their resolve to implement a common develop- 
ment approach throughout the corporation. 
c) Although included in the Manual's documentation 
section, copies of new forms were not always 
available for use by the development staff at the 
time of a section's implementation.  Delays in 
obtaining the forms in quantity from the printer 
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seemed to cause some loss of momentum and/or 
credibility with respect to acceptance of the 
guidelines. 
Adhering to the above schedule, the writer and those in- 
volved published a major section each month until the 
System/Project Development Methodology Manual was 
finished in January, 1978.  In the project's sixteen 
months duration, the writer had devoted 65% of his avail- 
able working time, or 1580 manhours, on tasks related 
to the Methodology.  Others spent a total of 320 man- 
hours writing various sections or subsections of the 
Manual. 
2.5 Conclusions 
The completed research has provided sufficient back- 
ground and information from which the proposed guide- 
lines can be written.  The case study has provided the 
bulk of the information used whereas textbooks have 
supplied the least.  As stated earlier. Development 
Methodology Manuals prepared by other organizations also 
provided many good ideas. 
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Chapter Three 
GUIDELINES FOR DEVELOPING SPECIFICATIONS 
3.1  Creating the Necessary Environment 
The fact that a methodology is in place does not 
automatically guarantee that systems will be success- 
fully built.  This was substantiated by the mail survey. 
20% of the respondents who stated that they had a de- 
velopment methodology also claimed that their methodolo- 
gies were something less than "successful."  Unfortunate- 
ly, the survey did not solicit responses as to the cri- 
teria employed for judging the success or failure of 
a methodology.  What conditions, then, should pre-exist 
in a company that would improve its chances for in- 
stalling a satisfactory methodology—one that works? 
Based upon the case study, each of the following fac- 
tors could have significant impact upon the environment 
surrounding the methodology development effort: 
Need recognition, 
Data Processing Management support, 
the organization of the Data Processing Department, 
the user environment, and 
the identification of sound business concepts. 
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3.1.1 Need Recognition 
There are many combinations of circumstances 
which could occur that might cause a manager to label 
his methodology as unsuccessful.  The following are 
only a few of the "symptoms" which could be blamed on 
failure to employ an acceptable, formal development 
strategy: 
• Late projects 
• Excessive manhour budget overruns 
- Dissatisfied users 
• Excessive system costs 
• Excessive program maintenance 
• Inadequate returns on data processing investment 
• Failed (unimplemented/rejected) systems. 
If any of these "symptoms" exist and are not of concern 
to anyone in the data processing organization, then 
examination of the development methodology being used 
will probably not follow.  As was seen in the case study, 
the recognition of need for a change must occur to 
those who are in a position to do something about it. 
This is the first step in creating the desired environ- 
ment for successful implementation of a development 
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methodology manual-need recognition.  This does not 
mean that one should cause or wait for the above "symp- 
toms" to happen. Many data processing managers have 
had the good fortune or good sense to try to profit by 
the mistakes and/or solutions of others before such 
symptoms began to appear in their own shops. 
Obviously, if no one sees the need for such a 
tool, one will probably not be forthcoming,—unless 
yours is a divisional group and the corporate offices 
prevail upon you to install the home office package. 
Nevertheless, recognition of need for a development 
methodology may occur at many management levels, both 
within and external to the data processing organization. 
How high in the organization chart that this awareness 
goes may impact both the scope of the new methodology 
and the likelihood of its implementation.  An example 
of this occurred in the case study.  The widespread per- 
ception of the case company's requirements expanded the 
number of methodology components which had to be dealt 
with.  Some of those added were Project Acceptance and 
Approval Procedures, Long Range Planning Interfaces, 
Project Management/Control Techniques, Program and Data 
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Base Design Methodologies, Change Control Procedures, 
Hardware/Software Selection and Post Implementation 
Reviews.  The fact that both the Corporate Data Process- 
ing Manager and the Management Steering Group perceived 
the need for improvement in their approach to system 
development almost guaranteed that a Methodology Manual 
would be developed.  As Nelson said in answering his 
own question, "Who needs Methodology? . . . Anyone whose 
present method of keeping track of things could be im- 
proved upon. "(1) 
3.1.2 Data Processing Management Support 
A development methodology can be employed 
to some advantage by a project leader at the lowest level 
of management without the direction of his superior 
(providing contradictory procedures are not already in 
place).  However, several methodology components will 
be missing because of the need for dealing with other 
members of the organization.  Some of those mentioned 
earlier, such as Project Acceptance, Long-Range Plan- 
ning Interfaces, Program and Data Base Design Methodolo- 
gies, Change Control Procedures and Hardware/Software 
Selection, cannot readily be defined or performed by a 
48 
"P' 
Project Team independently of the rest of the develop- 
ment staff.  Each of the above-named methodology com- 
ponents as well as some of the individual tasks within 
the development cycle require the approval and active 
support of data processing management in order to be 
operable.  This is particularly true if the develop- 
ment strategy is proposed from the ranks.  It is also 
applicable if the development of the Methodology be- 
comes the assigned responsibility of an individual or 
group of individuals below the level of Manager of 
Systems and/or Programming.  According to the thesis 
questionnaire, 90% of the Methodologies which were 
constructed "in-house" were developed by the Manager 
of Systems and Programming or teams under his direction. 
In the case study, however, the project team was not 
under the direction of the Manager of Systems and Pro- 
gramming, but they did have the support of the Corpor- 
ate Data Processing Manager and the Management Steering 
Group. 
Where interfaces with company management external 
to the M.I.S. Department are involved, the Manager of 
Data Processing or Director of M.I.S. must support the 
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methodology venture, particularly if it is to be effec- 
tive as it relates to the user community.  The emphasis 
on management support goes beyond simply permitting 
the existence of formal development procedures and 
practices.  The methodology must be researched, designed, 
written, edited» published, taught, promoted, imple- 
mented, and maintained (almost like a data processing 
system), all of which require expenditures of time and 
money.  It takes considerable management support to 
authorize the large amounts of each required for de- 
veloping a complete methodology, particularly one for a 
large corporation. 
3.1.3  The Data Processing Organization 
There are at least two aspects of the data 
processing organization which can affect the environment 
needed for successful development of your own methodolo- 
gy, namely, its type and its size.  The type of data 
processing or M.I.S. organization will greatly influence 
one's ability to proliferate a standard philosophy and 
approach to system development.  Obviously, a company 
with a single Systems and Programming shop will not be 
concerned with proliferation.  On the other hand, where 
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a formal methodology is not in place/ there is a good 
chance the management of a local Systems and Program- 
ming section can implement their version in their own 
shop with some degree of success (within the limita- 
tions discussed earlier).  In larger corporations, a 
strong, centralized organization can hope to propagate 
a single standardized approach much more readily than 
can one that is decentralized or one that is central- 
ized yet permits some measure of autonomy in its 
plants or divisions.  The corporation in the case study 
had to overcome the opposition and desire for inde- 
pendence on the part of its divisional managers.  With- 
in other large corporations, small, autonomous systems 
and programming groups, serving specific user depart- 
ments, can exist (for many reasons) and, depending on 
their relationship to and with the M.I.S. group, can 
have a positive or negative impact on the effectiveness 
of a corporate methodology.  It is likely that they 
would tend to ignore any methodology but their own. 
The size of an organization can affect the devel- 
opment of a methodology and its scope more so than the 
type of organization or management style.  Small com- 
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panies may believe they do not have the required re- 
sources (time, money and expertise) to devote to the 
tasks necessary for implementing a methodology with 
all the components.  They also may not notice the need, 
because the size and complexity of batch oriented 
applications run on smaller computer systems may be 
■^ such that system development is more easily controlled. 
Staff size may be so small that the Manager of Data 
Processing serves as the Manager of Systems and Pro- 
gramming, Project Leader, Systems Analyst, and often the 
Programmer, all at the same time.  In these case, there 
is no need perceived for approval procedures, techni- 
cal reviews, cost/benefit analyses, documentation, and 
other controls.  The most probable barrier to implemen- 
tation of a development methodology in a small organi- 
zation, therefore, is likely to be the lack of avail- 
able time on the part of the Manager of Systems and Pro- 
gramming.  Nevertheless, small companies cannot afford 
the inefficiencies tolerated by large ones.  Problems 
of the small organization, therefore, should not be 
permitted to bar the installation of a formalized 
approach to system development. 
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3.1.4  The User Environment 
The user is one of the more important in- 
gredients, in the bouillabaisse which will be your de- 
velopment methodology.  Katch would go so far as to 
say, 
"The best systems occur when the User 
conceives the solution because, in the 
end, it must be his system . . . through 
active user participation.  Only when 
the ultimate user of the system makes 
the relevant decisions will it truly be 
his system."(7) 
Both Katch and Toeliner expand on that idea by maintain- 
ing that "appropriate user involvement" or participation 
must be defined by your methodology such that users 
will understand their responsibilities.  Involvement 
must be "constructive and meaningful" in order to quali- 
fy as "appropriate" (7) (4). 
If you seek the advice of the user community when 
defining the "User Responsibilities" component for your 
methodology, such a step may contribute indirectly to 
its continued success after it has been implemented. 
By an indirect contribution, it is meant that the in- 
terest and goodwill generated by personal contacts and 
consultations may improve the interpersonal relation- 
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ships of the respective areas and the data processing 
organization.  If the data processing organization and 
the user community are in adversary positions, (for 
whatever reason, even the absence of a formal method- 
ology) , making the user aware of improved prospects 
for constructive, meaningful involvement in the devel- 
opment of future systems may establish an appropriate 
situation or environment for the successful development 
of your "System for System Development." In other 
words, whatever the current status of the user environ- 
ment, user participation in the development of a user- 
oriented system development strategy will enhance the 
likelihood of its success. On the other hand, if the 
current relationships are poor, and your framework for 
the development of systems is constructed without user 
input or even awareness, the likelihood of near-term 
success will not be good. 
Companies with established long-range planning pro- 
cedures may require the data processing organization to 
interface with a formal body representing the user com- 
munity, such as a Planning Council, Task Force or Steer- 
ing Committee.  If this is the case, and user management 
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participates in the development of the methodology, 
just as they participate in the development of the long- 
range plan, then you can expect their support and com- 
mitment of resources to this effort just as you can ex- 
pect their "support and commitment of resources to the 
project in the long-range plan." (8)  This also proved 
to be true in the case study.  The user community, 
therefore, can make a very forceful, positive contribu- 
tion to the success of your System/Project Development 
Methodology, providing that they become partners, in a 
significant way, in its creation. 
3.1.5 Basic Concepts 
In addition to the above "environmental" 
pre-conditions, there are several philosophies or con- 
cepts which, if not already identified within your or- 
ganization, should be addressed before you proceed with 
the development of your methodology.  They could have a 
significant impact oh its content.  Five of these can 
be expressed as: 
• User-oriented project management, 
• Return on investment policy, 
• Support of organizational decision-making, 
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• Higher quality initial design, and 
• Creeping commitment. 
3.1.5.1.  User-oriented project management is an 
extension of the ideas presented in the previous 
section.  The thrust of this concept, however, is 
toward greater control of a system's design by its 
user(s) as opposed to the more traditional subter- 
fuge described as "user participation", and "involve- 
ment" mentioned earlier, and which some writers 
describe as "pseudo-participation."  This philoso- 
phy would become more visible (particularly to 
users) by the appointment of a user as Project 
Manager (a concept maligned by professional proj- 
ect managers). 
One of the purposes for this approach is to 
ensure the development of systems whose quality is 
defined by user criteria as opposed to the data 
processing technician's inspired ideas.  Another 
reason would be to minimize the OOPS (Ordinary 
Oversights Postpone Systems) factor (9) or at least 
some of the repercussions and wheelspinning when 
such oversights occur.  Another would be to enhance 
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the likelihood that the completed system will be 
used, supported, and easily understood by those 
for whom it was designed (10). 
Data processing organizations apparently 
have some distrust of this arrangement, particu- 
larly after going to the trouble of developing a 
"system for developing systems." The concern may 
be that the methodology, so carefully built for 
ensuring the above goals, may be subverted by the 
very same individuals whose interest it aims to 
protect.  This would not be an area for concern 
if the condition for the appointment of a user 
Project Manager, together with his responsibili- 
ties and relationship to the development team, are 
fully described in your methodology.  For those who 
still are not convinced, it is suggested that a 
condition of employment may be that the develop- 
ment methodology must be followed under the guid- 
ance of the data processing project leader or sys- 
tems analyst.  Nevertheless, user-oriented proj- 
ect management is suggested as one way to help 
users become jointly responsible with data process- 
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ing for the success of the systems they develop. 
3.1.5.2.  A return on investment concept may be 
employed within your company for the purposes of 
evaluating engineering, construction, or other 
projects which compete for the company's available 
capital resources.  It may also become necessary, 
for example, for long-range planning purposes, to 
prioritize your system development projects.  These 
efforts are also competing for limited resources— 
your system developers, i.e., programmers and anal- 
ysts.  It is relatively easy to fit those projects 
which are considered "mandatory" into a priority 
queue, but not always so easy to rank projects 
considered "discretionary." A return on invest- 
ment concept is therefore recommended for considera- 
tion as a ranking tool for prioritizing development 
efforts for the latter. 
In addition, if one-time expenditures for 
equipment are high and/or one-time savings are also 
large, or if benefits will not be realized until a 
considerable time after a large development under- 
taking starts, a Discounted Cash Flow Analysis or 
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Present Value Analysis should be considered.  Be- 
cause of the nature of data processing systems, 
the likelihood is high for the consideration of . 
systems which offer one-time savings brought about 
by benefits such as inventory reduction or cash-' 
flow improvements, etc.  In these instances tra- 
ditional treatment by Discounted Cash Flow or 
Present Value Analyses may prove difficult.  A 
solution may be provided by utilizing a similar, 
but compromise evaluation technique called a 
Profitability Index or a modification of it.  This 
is simply the Present Value Earning divided by the 
amount of the investment.  The resultant ratio is 
the Profitability Index (11).  It is mentioned 
only as an example of a return on investment type 
of project ranking procedure which may be considered 
when developing your methodology.  The use of these 
techniques and their input requirements must be 
described in your methodology if they are to be 
used in cost/benefit analyses and for presentation 
to management in phase-end and other milestone 
documents. 
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3.1.5.3. Support of organizational declsion- 
making has not been a characteristic of convention- 
al system development methodologies.  This is not 
necessarily all bad..  As stated in the Introduction, 
any methodology is better than none, and it can 
always be improved upon.  Nevertheless, two method- 
ologies will differ greatly if one encourages sys- 
tems developers to focus primarily on paper flows 
and the other on decisions.  Since there is con- 
siderable support for the latter in the litera- 
ture to the extent that "... the true potential 
of computer-based systems will not be realized 
unless systems support decisions in the organiza- 
tion" (Auerbach, 1976) (10), it is suggested your 
methodology address both of these aspects of in- 
formation systems design. 
3.1.5.4. Higher quality initial design is a 
concept aimed at the need to restructure the think- 
ing of those system developers, be they managers, 
designers, or programmers, who still believe a 
software project is not showing progress until 
"coding" has been started.  This push to "code" on 
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the part of managers may come from their own 
"roots," i.e., their memory of times past when 
they had written software without the benefit of 
a flowchart.  Others, possibly with some analyti- 
cal and some programming responsibilities, may be 
fascinated with the technical aspects of computer 
systems, the power of the computer, and their own 
itch to interface with it.  Whatever the reason, 
an organization operating under the premise that 
the quickest way to bring a system "on-line" is 
to start coding programs as soon as possible, may 
find itself experiencing longer development sched- 
ules.  Methodologies developed in this sort of 
environment would tend to emphasize the generation 
of code early in the project life cycle. 
The analysis of statistical data gathered 
over a long period during the systems development 
process by a large corporation enabled them to 
conclude that "over 50 percent of all development 
hours (had been) spent correcting bugs which re- 
sult (ed) from faulty design."  This claim was 
based partly on statistics relative to the times 
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and costs required to detect and resolve bugs en- 
v... 
countered at various stages of development.  They 
concluded that the development cost to detect and 
resolve software bugs and correct design mistakes 
increased almost geometrically as a system's de- 
velopment progressed.  For example, the relative 
"development cost to detect and resolve a software 
bug after it (had) been placed into service (was 
determined to be) thirty times larger than the 
cost required to detect and resolve a bug during 
the early 'code reading* phase." (12) 
Dr. Brooks, author of The Mythical Man- 
month, supports this view somewhat in that he 
states that he had for many years used a rule of 
thumb for scheduling software tasks in which 1/3 
of the scheduled time was allotted to planning and 
only 1/6 to coding, the balance to testing.  He 
claimed that the fraction devoted to planning was 
"larger than normal" (relative to coding) and that 
it was "barely enough to produce a detailed and 
solid specification, and not enough to include re- 
search or exploration of totally new techniques."(13) 
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Concluding that those projects which rush 
into the coding phase are those which ultimately 
have the longer total development times, one might 
tend to be guided toward developing a System/Project 
Development Methodology which places more emphasis 
on more thorough analysis and on "generating a 
higher quality initial design."  Such a shift must 
promise a significant payback in terms of an over- 
all reduction in project time, through reduced 
testing and fewer design changes (12). 
3.1.5.5.  "Creeping Commitment" is the process 
of providing management with multiple opportuni- 
ties throughout a project's life cycle to review 
project progress, together with updated estimates 
of its cost and benefits in order that they may 
decide whether to proceed to the next step or 
not (14).  Not all data processing organizations 
subscribe to this view.  The writer is familiar 
with a particular data processing organization 
that at one time considered every request for its 
services a mandate and proceeded to develop a 
system right to the point of implementation with- 
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out a formal consideration of its good or weak 
points. 
The literature suggests that this type of 
approach is a traditional one, that the "estab- 
lishment of criteria for accepting the system has 
been done only after the fact, after time and money 
have been invested."  It is also suggested that 
the criteria for evaluating a systems development 
project should be established prior to the end of 
each step with appropriate management reviews 
taken and authorizations to proceed given before 
the next step is started (15).  Approvals to pro- 
ceed would apply only until the next checkpoint^ 14) . 
It is obvious that any policy or philosophy with 
respect to this aspect of system development with- 
in your organization will have an impact on your 
methodology and therefore should be clearly identi- 
fied before proceeding further. 
3.2 Specification Development Procedures 
On the assumption that all of the environmental fac- 
tors necessary for the successful development and 
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implementation of a System/Project Development Method- 
ology are in place, and that the decision to proceed 
has been made, it is recommended that before you begin 
to write anything you first develop specifications for 
your Methodology Manual by performing the following 
steps, sequentially: 
3.2.1 Consider the effort as a "project? 
It will have a beginning and an end.  It 
will have boundaries, and therefore will have a scope. 
It will have a problem or group of problems to solve 
or a current situation to change.  It will have objec- 
tives.  There will be alternative solutions with costs 
and benefits for each.  There will be milestones and 
review points, plans and project control.  It will 
have a specification phase, a production phase and 
finally, an implementation phase and possibly others 
which can be identified.  If you do not organize the 
effort accordingly, development will be uncontrollable. 
3.2.2 Define the Problem, Objectives and Scope 
Prepare a statement which describes the 
problem or current situation, the objectives (of the 
methodology), and the scope of the project for the 
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benefit of management who must approve the effort and 
for the edification and guidance of those assigned the 
responsibility for the Methodology Manual: 
• Identify and establish what the real motivation 
is for initiating the project. 
• Describe the objectives of the methodology as it 
would deal with the stated problems. 
• Identify the boundaries of both the project and 
its product, the Methodology Manual. 
With respect to your project's scope, it may be neces- 
sary to establish that the expected solution of the 
problem is either an entire Project Management System 
which includes Long-Range Planning Procedures and Proj- 
ect Tracking, as well as the System/Project Development 
Methodology or just the latter. Next, determine to 
whom the methodology is to apply, e.g., Systems and 
Programming only, or will it apply to data processing 
management, users, and user steering committees.  In 
addition, ascertain whether the methodology is to be 
applicable to more than one location or data process- 
ing organization, such as at a division or at a plant. 
Potential Pitfall: Attempting to select components for 
inclusion in your methodology and setting priorities 
66 
for their development at this time may be slightly pre- 
mature . 
3.2.3 Assign an individual or a team to the effort. 
As in any development project, your choice 
will have a major impact on the quality of the product 
and hence the success of the project. Expertise or ex- 
perience in the following areas is required: 
• Experience in the successful development of good 
systems (A sensitive individual who participated 
in a few fiascos may be a real plus.) 
- Previous exposure to a successful methodology. 
• Systems Analysis training 
• Project Control training 
• Program design, coding and testing 
• Data Base design 
• Writing 
If these skills were embodied in one individual, so much 
the better; however, that is not likely to be the case. 
In the case study, the Methodology writer needed assis- 
tance in areas where he lacked experience, such as in 
Structured Design and data base design.  The creditibili- 
ty of your manual will be greatly enhanced if those who 
are to contribute to it are recognized as having expertise 
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in their respective subject areas. 
The case study and the thesis survey also demon- 
strated that a considerable effort will be required, 
whether you develop your own Methodology Manual or you 
purchase a package from a vendor.  Such an effort would 
conceivably be measured in man-years. Therefore, staff 
your project with full-time personnel and give them re- 
sponsibility for the manual's creation.  Then instill 
them, somehow, with a sense of urgency for completing 
the project. 
Potential Pitfalls:  Selecting personnel for assignment 
to the project based on their availability at the ex- 
pense of skill level may be taking a risk.  Education- 
al background and experience may be inadequate for the 
task.  Your Methodology will be weak in areas in which 
your writer is weak.  However, either choice is a gamble. 
At one point in history, scientists claimed the earth 
was flat; their expertise went unchallenged until proven 
wrong. 
Assignment of personnel part-time will postpone 
project completion. Sections of the manual will not 
be ready in a timely manner because of priority con- 
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flicts as were demonstrated in the case study.  This 
could be particularly unfortunate when ideas and con- 
clusions to be presented in the unfinished sections are 
prerequisites for the remaining sections. 
The lack of urgency for completion will give an 
impression to the department as a whole as well as the 
team, that the Methodology Manual is not needed and is 
relatively unimportant. 
3.2.4  Apply a methodology to your own project 
Obviously, the author is suggesting that 
these guidelines serve as your methodology, one which 
recommends these major steps: 
• Establish the proper environment, 
• Work out the specifications for your manual, 
• Consider the various alternatives such as pur- 
chase or in-house development, 
• Produce the manual, 
• Implement your manual, and make it function 
effectively. 
As the author has claimed previously, any Methodology 
is better than none at all.  So, if you choose to follow 
other steps, at least you considered an organized 
approach. 
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3.2.5 Develop a project plan . . . 
at least for those tasks which have to be 
performed up to and including the selection of an alter- 
native and submission of a proposal (see Sections 4.7 and 
4.8).  Further planning would have to be based upon as- 
sumptions relative to the selection of an alternative. 
Nevertheless, planning for implementation of the Manual, 
whether purchased or written, should enable you to give 
data processing management some idea of the project's 
overall duration. 
Duration and manhour estimates will vary depending 
upon several factors, such as the amount of outside 
reading to be done by the project team, the number of 
components comprising the Methodology, and the number 
of reviewers and approvals required.  In spite of these 
potential variances, it is hoped that the guidelines 
presented in this thesis will provide a more complete 
task list than that which was initially available to 
the project team in the case study.  Awareness of the 
required tasks should enable you to develop a more ac- 
curate set of estimates. 
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It is also recommended that an'activity arrow dia- 
gram, such as a PERT chart be used to establish the 
project's critical path.  This technique should also 
identify those activities which can be performed con- 
currently by other members of the staff.  The case study 
proved that planning, with a more complete task list 
and an arrow diagram showing predecessor-successor re- 
lationships, can shorten the development time for your 
project. 
3.2.6  Review the existing literature 
This will enable your project team to iden- 
tify several methodology components and to support their 
guidelines by referencing published material.  In addi- 
tion to the periodicals referenced in Section 2.2 of 
the thesis, the following textbooks reviewed by the 
case study's project team still offer constructive 
advice for today, some better than others, on how to 
develop and design good systems.  The reader can make 
his own choice as to which are best for him: 
• Management Information Systems Handbook, W. 
Hartman et al. (16) 
• Design of On-Line Computer Systems, E. Yourdon (2) 
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Managing a Programming Project, P.W. Metzger (3) 
Systems Development Management Series, Auerbach 
Publishers (10) 
Structured Design, E. Yourdon, L. Constantine (17) 
Information Systems; Theory and Practice, Burch & 
Strater (18) 
Data Processing Project Management, T.R. 
Gildersleeve (19) 
8-Stage Approach to Systems Development, GTE 
ta Services (20) 
The most fruitful source of information will be the non- 
proprietary Development Methodology Manuals also refer- 
enced in Section 2.2 of the thesis.  Try to obtain 
several similar manuals in order to view a wide variety 
of approaches. 
A well-chosen team for your Development Methodology 
project would more than likely have read all these texts 
and as many more prior to getting their assignments.  If 
this is not the case, your project is going to have to 
wait that much longer while they perform this review. 
3.2.7 Visit other firms that have installed a 
System/Project Development Methodology in order to get 
a first-hand understanding of what is involved in de- 
veloping, installing, and using this tool.  Before 
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confirming your arrangements, however, you should at- 
tempt to avoid the same mistake that the company of 
the case study did: Don't visit a company that purchased 
a proprietary package.  Legally, they cannot tell you 
anything about it.  Besides, you might unwittingly 
compromise their integrity.  A few suggestions; visit 
a company that: 
• is fairly large in terms of either employees, 
sales volume, or capital investment.  It is more likely 
to have a methodology that encompasses all types and 
sizes of applications than will a smaller one. 
• has developed their own methodology.  They might 
be proud enough to tell you about it. 
• is nearby.  Short trips can eliminate unneces- 
sary expense, particularly if more than one day is re- 
quired for review. 
• has incorporated all the required methodology 
components as listed in Section 3.2.9. 
3.-2.8 Consult the internal staff, i.e., those who 
will have to labor within the framework you will pro- 
vide.  It was interesting to note that one of the cri- 
ticisms suffered by the methodology developers of the 
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case study was that they "had not practiced what they 
preached." They did not make the effort to touch base 
with the "users" of the manual, the project leaders, 
systems analysts, and programmers, etc. who were to 
use the manual when it was completed.  There were some 
legitimate reasons for that.  For example, their group 
was already represented on the project team; there was 
insufficient time to interview everyone, and the prac- 
tices and efficiency of the group were suspect.  Never- 
theless, the entire department never felt they had con- 
tributed to the development of the manual in spite of 
the review opportunities.  It is recommended that you 
allow as many future methodology users as possible to 
participate in its creation by at least listening to 
their suggestions and opinions, whether they are used 
or not. 
3.2.9 Consider the Components of your Methodology 
Manual 
After your development team has reviewed the 
project's objectives and scope, researched relevant 
literature, visited other firms, and consulted the in- 
ternal staff, they should be ready to identify the 
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components that will constitute your System/Project De- 
velopment Methodology. What parts must we have and 
utilize in order to be able to claim that we have a 
bona fide Methodology? Toellner claims that the needed 
elements are: 
• a clear project life cycle definition . . .; 
• reasonable guidance to the staff on how to exe- 
cute each of the tasks in the life cycle; 
• management policies documented, issued, and en- 
forced to give the needed authorities and to 
ensure that the process is used." (4) 
Based on the author's research of the literature, the 
experience provided by the case study, and the results 
of the questionnaire mentioned earlier (Section 2.3), 
the above "elements" can certainly be described as the 
required components of a methodology and probably repre- 
sent the smallest package which could be adopted that 
would be workable in any way. 
For an attempt at a more complete list, the follow- 
ing elements are suggested as "desirable" methodology 
components, some of which are more "necessary" than 
others: 
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a) The System Development Cycle: 
d 
e 
f 
g 
h 
i 
j 
k 
I 
ra 
n 
Phases 
Tasks 
Milestones 
Guidelines 
Responsibilities 
Project Acceptance/Approval Procedures 
Milestone Documents 
Milestone Document Approval Procedures 
Cost/Benefit Analysis 
Long-range Planning Interfaces 
Project Management/Control Techniques 
Estimating Techniques 
Program Design Methodology 
Data Base Design Methodology 
Risk Analysis Procedure 
Change Control Procedure 
Hardware/Software Selection Guidelines 
System Assurance Reviews 
Post Implementation Reviews 
These components of a development methodology are fur- 
there described as follows: 
a) The System Development Cycle or, as some may prefer, 
the Project Life Cycle, is central to a methodology. 
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For our purposes, such a "cycle" is meant to encompass 
all activities or occurrences from the inception of a 
development effort through implementation and operation 
of the completed system.  It provides a familiar frame- 
work or structure within which application systems of 
different sizes and/or complexities can be developed 
by Project Leaders, Systems Analysts, and Programmers 
(or other appropriate titles for system developers). 
The System Development Cycle has its own components, as 
follows: 
1. Phases are stages of development activity asso- 
ciated with or named for the type or level of 
activities being conducted at that time.  These 
phases are not to be confused with sub-systems 
or projects which may be implemented in a 
"phased approach."  Project life cycle phases 
have such names as Feasibility Study, General 
System Design, Programming, Implementation or 
other names which may be appropriate for the 
activities within the boundaries defined for 
the respective phases.  You should avoid placing 
constraints on your project team by pre-naming 
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and restricting the number of phases as was 
done in the case study. You should remain 
flexible in this regard. 
2. Tasks are the development type activities to 
which Toellner alluded.  These tasks are sepa- 
rate and essential actions which should take 
place at a particular time or in a particular 
sequence in order to construct certain types 
of data processing systems. As Toellner points 
out— "the life cycle controls the sequence"(4). 
Generally, tasks will be assigned to a particu- 
lar phase within the System Development Cycle. 
In other cases involving different system ap- 
plications, a particular task might not be 
performed in the same phase of the development 
cycle.  In still other cases, a task might be 
started in one phase and completed in another. 
David Katch, in Systems Development 
Methodologies - A Tutorial, (21), states that 
"The Standard Framework" should be sufficient- 
ly rigid so that the installation can benefit 
from a "standard and consistent" way of doing 
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all the development work, and to serve as a 
basis for effective project control.  "But at 
the same time . . . one should have sufficient 
flexibility so that the methods can be molded 
to fit the given project." In other words, 
depending upon project size and/or complexity, 
certain tasks can be omitted while still opera- 
ting within the "standard framework." Examples 
of development type activities or tasks (albeit, 
very general) which would be found in a method- 
ology might include the following: 
- Review the existing system, 
- Define the problem, 
- Estimate development manhours, 
- Perform a cost/benefit analysis, 
- Prepare user documentation, 
Etc. 
* 
3. Milestones, within the System Development Cycle, 
are status marking events or activities by which 
development progress can be measured.  Such an 
event is usually the completion of a particular- 
ly "significant" development task.  As P. W. 
Metzger states, in Managing A Programming Proj- 
ect, (3), each milestone should be based "on 
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P 
something measurable, otherwise, you won't 
know when you get there." Their purpose, 
therefore, is to assist project leaders and 
managers in the performance of project con- 
trol functions.  Such a milestone activity 
can occur within a development cycle phase, or 
it can signify the completion of a phase it- 
self. 
4. Guidelines provide, as Toellner says, "the rea- 
sonable guidance to the staff on how to execute 
each of the tasks of the life cycle."  Katch 
goes one step further and suggests that, 
"To be effective such guidelines should 
not only guide . . . but they should also 
'teach*. If the methods guidelines do 
not include adequate explanation of the 
underlying concepts and why certain de- 
sign considerations are important, then 
the staff is not learning." (21) 
This area provides the greater part of the 
methodology contents.. 
5. The responsibilities of project team members, 
users and data processing management should be 
defined for each task in which they participate, 
whatever the phase of development.  As Katch 
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says, "Behavioral Scientists have always main- 
tained that people respond more favorably if 
specific roles and responsibilities are clearly 
defined and each person knows what is required 
of him, when, and the standards against which 
his performance will be measured." (7) 
b) Project Acceptance/Approval Procedures may be the 
next facet of your methodology which you will wish to 
address, particularly if there are many departments 
and/or users competing for data processing services. 
These procedures may establish the circumstances re- 
quiring approval for> either initiating or continuing 
development work.  Such circumstances, in turn, may re- 
late to the size of the development effort, the life- 
cycle phase being completed, or significant changes in 
scope and/or effort required. 
The procedures may also address the individuals, 
positions, or agencies responsible for authorizing the 
initiating or continuing of a development effort.  They 
may also describe the preparation of documents, together 
with instructions for submission to and/or review by 
the authorizing agencies. 
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c) Milestone Documents, their format and requirements, 
should be described by your methodology.  They are pri- 
marily forms, charts, worksheets, reports, and proposals 
which are prepared to document the results of milestone 
activities.  They also serve as tangible evidence of 
what was performed as well as proof that the milestones 
had been reached and completed.  The following are a 
few examples of "milestone documents": 
External Specifications, 
Logical data base design, 
Structure Chart, 
Acceptance Test Agreement, 
General System Design Proposal, etc. 
The inclusion of this component is also recommended by 
Katch primarily for project control purposes: 
"... one methodology consideration that 
is critical for achieving effective control 
is the employment of an end-product orien- 
tation for all tasks and phases.  A tangible 
end-product is a clear-cut way to delineate 
something that is finished." (21) 
Another similar argument is presented by E. B. Daly: 
"Because the early phases of software de 
velopment have no visible output except 
documentation, major milestones must be 
associated with a completed documentation 
package. 
A defined milestone with no visible output 
is a Useless milestone for management con- 
trol." (12) 
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d) Milestone Document Approval Procedures are essential 
if your methodology is to achieve the "effective con- 
trol" promised by adoption of an "end-product orienta- 
tion." Appropriate approval agencies should be desig- 
nated for the respective milestone documents required 
by the methodology.  These agencies could be the sys- 
tem's future users, data processing technical or mana- 
gerial personnel, or other members of the project team, 
such as the Project Leader or Project Manager. 
Milestone Document Approval Procedures should de- 
scribe how and by whom a document is to be evaluated, 
and what should be done with the document whatever the 
outcome of the review.  A milestone document prepared 
for no other purpose than signifying completion of an 
activity or group of activities, roust be reviewed 
and/or critiqued by an agency external to the Project 
Team if the preparation activity is to have any mean- 
ing or beneficial purpose. 
e) Cost/Benefit Analysis consists of the identification 
of the following: 
• current costs of the area of concern. 
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• the expected future costs of the area after 
Implementation of the proposed system, 
• sources of tangible benefits, and estimates 
of their amounts for both on-going (recur- 
ring) and one-time situations, 
• intangible benefits, 
• the actual costs to date and estimated future 
costs for development of the system, and 
• a measure of the proposed system's return on 
investment (See Section 3.1.5). 
Tangible benefits are those which provide cost savings 
or otherwise increase profits and include force re- 
duction, productivity gains, reduced out-of-pocket 
costs, increased sales, etc.  Quantifying the value of 
the information provided by the system may be an im- 
portant sub-division of this component.  Another sub- 
division may be the expression of these amounts as a 
range of returns, such as "lowest reasonable return," 
"best estimate," and "highest reasonable return" or 
some other form of sensitivity analysis so that Manage- 
ment can see the impact of changes in certain key bene- 
fit assumptions.  Note that avoidance of greater opera- 
ting costs is a valid economic return on investment 
concept and therefore, could be considered as a 
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tangible benefit. In this case, however, there must 
be some other compelling reason, which must be iden- 
tified, for justifying the new system. 
Intangible benefits are generally non-monetary 
benefits or those for which quantification is other- 
wise impossible.  Any situation which tends to make a 
new system mandatory may qualify as an intangible 
benefit for the purposes of system justification.  As 
such, intangible benefits may be more important than 
those classified as tangible. 
Other aspects of the Cost/Benefit Analysis com- 
ponent may be its frequency of performance, its inten- 
sity or level of detail, and its presentation format, 
all of which may vary by life-cycle phase or project 
size. 
f) Long-Range Planning Interfaces are of importance 
only if your data processing organization is required 
to engage in long-range planning.  Interfaces can occur 
at the following points: 
Project Classification rules (e.g., Maintenance 
vs. small, medium, or New Development projects) 
Milestone Document Approvals 
Project Acceptance/Approval Procedures 
Project Accounting (Timekeeping) 
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For the purposes of these guidelines, long-range plan- 
ning is a separate and distinct sub-set of a data 
processing organization's project management system. 
It is considered, therefore, to be external to the 
System/Project Development Methodology, 
g) Project Management/Control Techniques can be spelled 
out by your methodology as a standard.  For example, 
your methodology can specify or recommend using PERT 
or CPM as standard project planning tools or the use 
of Gantt or modified Gantt charts for reporting proj- 
ect status or progress.  This may be desirable as a 
methodology component only if you find it necessary to 
use the methodology to legislate a standard.  The 
establishment of standard milestones (tasks) and use 
of milestone documentation, as well as project monitor- 
ing (timekeeping), will also assist the project manage- 
ment function. 
h) Estimating techniques may also be specified or 
referenced by your methodology if you believe you have 
found guidelines that can help your organization.  In 
addition, your guidelines can specify when estimating 
is to take place and how estimates are to be used, for 
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Vj  example, as in developing PERT/CPM networks and in 
cost/benefit analyses. 
i) A Program Design Methodology may be an important 
feature of your methodology particularly if a standard 
approach to design is advocated for the entire Systems 
and Programming Section or Department.  Structured De- 
sign and Structured Programming are possible examples 
for this component. 
j) A Data Base Design Methodology may be described in 
those phases to which the data base design task is 
assigned.  This refers to both logical and physical 
design of the data base and is concerned with a more 
organized, structured approach to data base design 
than those traditionally practiced by system developers. 
An example would be Service Analysis, as described by 
L. T. Cohen in his book, Data Base Management Systems 
(22), and in the VAI Video Series of instructional ma- 
terial relative to data base design. 
There is a danger in including this kind of for- 
malized technique in your Methodology Manual.  There 
is always the chance that a better technique will 
appear on the scene necessitating a substantial revision 
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to the manual.  This has not yet occurred at the com- 
pany in the case study* but the Service Analysis ap- 
proach to Data Base Design is being restudied because 
of numerous complaints about the amount of time re- 
quired to comply with its rules.  This "potential pit- 
fall" label also applies to other techniques such as 
Structured Design, Structural Programming, HIPO's, etc. 
Inclusion of this component in your guidelines would 
be desirable only if a standard approach to design is 
to be legislated for the entire Systems and Program- 
ming organization. 
k) Incorporating a Risk Analysis procedure in the de- 
velopment methodology is a "gimmick" used by some or- 
ganizations to force systems developers to consider 
at various stages of development the probability or 
likelihood that a proposed system will not meet its 
original objectives.  Such objectives would be related 
to the system's functional specifications, benefits, 
costs, and development effort (manhours and calendar 
time).  Risk Analysis procedures can be enhanced by 
including a questionnaire which supposedly will assist 
in measuring risk by assigning values to a variety of 
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responses. The questionnaire could address potential 
problem areas relative to a system's or project's 
size, structure, and technology requirements as defined 
by F. Warren McFarlan and D. Norton in their article 
on Project Management (23).  Such a procedure and 
questionnaire were included in the case study's Method- 
ology Manual in a special section for attachments. 
t)   Change Control Procedures are those which intend to 
regulate, if not reduce, the number of changes to the 
system specifications requested over the remainder of 
the development cycle.  Such regulation may be neces- 
sary: 
• to guarantee that all changes are addressed 
formally, 
• to allow system developers to determine the 
impact of changes on manhour and duration 
estimates for system development, 
- to guarantee that each request for change 
represents the consensus of the user depart- 
ment, and 
• to assure that the user•department recognizes 
and accepts the responsibility for addition- 
al charges and/or delays caused by release 
of a request for change. 
This component may have documentation requirements in 
addition to procedures, all designed to determine the 
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relative value of the change in terms of the impact on 
the development effort, the impact on the total shop's 
development plan, and the impact on the achievement of 
the system's objectives. 
m) If Hardware/Software Selection Guidelines are included 
as a component, their intent would be to improve the 
evaluation of alternative solutions so that subsequent 
recommendations would be sound.  Such guidelines would 
serve as a methodology within a methodology by establish- 
ing tasks, task performance sequence, and responsibili- 
ties for task performance.  In addition to a liberal 
sprinkling of technical review sessions, these tasks 
might include the following: 
• Develop Design Goals 
• Review for Feasibility 
• Develop Internal Specifications 
• Develop Evaluation Questionnaire 
• Develop Request for Proposal 
• Evaluate Responses 
• Select a Vendor and Model 
This component was also included in the attachment sec- 
tion of the case's Methodology Manual. 
n) System Assurance Reviews are basically of two types, 
technical and managerial. E. B. Daly, in Management of 
Software Development, states that "managerial reviews 
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are held at major development milestones" for the pur- 
poses of reviewing milestone documents, evaluating 
project costs and schedules, and approving or dis- 
approving continued development.  He also indicates 
that "technical reviews are much more detailed than 
management reviews and do not consider schedules and 
budgets." (12)  Daly also claims technical reviews 
are "to analyze the same commercial documentation pre- 
sented to management, but in a very detailed manner" 
and that technical reviews should be completed before 
such documentation is submitted to management. 
The author agrees that milestone documents (of 
whatever sort) should be reviewed by qualified techni- 
cal personnel prior to their release to management, 
particularly user management.  On the other hand, the 
technical review is performed to insure that the docu- 
ment's quality meets the expected departmental stand- 
ards and that all required aspects of the development 
methodology have been fulfilled.  Therefore, such 
technical reviews should also apply to "schedules and 
budgets."  As it involves the control of the quality 
of the entire system development effort and its product, 
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the system itself, this component is one of the more 
important "needed elements" of your methodology. It 
may serve "to give the needed authorities and to en- 
sure that the process is used." (4) 
o) Post Implementation Reviews are evaluations of in- 
stalled systems after their users and operators have 
had some experience with them.  Such reviews might 
also evaluate the development period of those systems 
in order to help improve development practices on 
existing and future applications through effective up- 
dates of your methodology.  The Post Implementation 
Review (PIR) should help to establish the credibility 
of the user departments with respect to benefits claimed 
and should also affirm the credibility of the data proc- 
essing organization with respect to manhours and dura- 
tion estimates.  Nevertheless, the primary objectives 
of the review are the following: 
• Determination of the degree of successful 
achievement of the project's objectives 
(measurement of a system's value), 
• Determination as to whether or not justifi- 
cation was and continues to be supportive of 
the project's expenses, 
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• Evaluation of the project's planning in 
order to make recommendations concerning 
revisions to future planning activities, 
• Identification of problems and resolution 
of any remaining difficulties regarding 
the application of previously contracted 
services, 
• Evaluation of the project's documentation 
as to completeness and compliance with 
standards, guidelines, and/or policies. 
According to a recent, limited study by the Diebold 
Group, New York, "Most organizations do not understand 
how to measure the MIS activity, (nor do they under- 
stand) how it performs effectively." According to 
their study, only 8 of 33 respondents planned to use 
Post Implementation Review as "the last step in the 
development cycle of a DP project to ensure the proj- 
ect makes a significant contribution to the company's 
ability to attain its goals." (24)  The mail survey 
conducted for this thesis revealed that only 15 of 40 
respondents claimed to utilize the PIR as a methodology 
component.  It was also interesting to note that, of 
the five organizations who felt that their methodolo- 
gies were not successful, four did not employ the Post 
Implementation Review. 
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Of the fifteen possible methodology components 
mentioned above, roost were utilized by a majority of 
the respondents to the thesis questionnaire who 
claimed adherence to a development methodology.  The 
major exception was Risk Analysis for which only four 
of twenty-five claimed inclusion of such a procedure. 
Long-range Planning Interfaces, Hardware/Software 
Selection Guidelines, and Post Implementation Reviews 
were claimed by only 60% of the "raethodists." 
3.2.10 Write a Specifications Document 
After considering the components comprising your 
development methodology, the project team will have 
reached its first major milestone.  The first phase 
of the project will have been almost completed.  The 
team should now prepare a "milestone document," i.e., 
specifications for the development methodology manual. 
These specifications could also be called user require- 
ments and would not just list, but would describe the 
contents and thrust of the manual much like the "white 
paper" of the case study. 
Completion of the specifications document would 
place the project team in a better position to proceed 
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to the next step toward implementing a System/Project 
Development Methodology. Whether it is the review of 
vendor/consultant packages or the writing of the manual 
in-house, your organization would now know what it is 
they want in their development system. 
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Chapter Four 
MAKE VERSUS BUY CONSIDERATIONS 
4.1 Introduction 
An approved specifications document will define 
your expectations for a System/Project Development 
Methodology.  At the same time, it will delineate the 
scope of your effort. With your requirements firmly 
established you will be in a much less vulnerable 
position when advancing to the next problem level or 
phase of development.  Having already established that 
you intend to implement a methodology, the next major 
hurdle is the decision as to whether it will be de- 
signed and written in-house or purchased. 
If your management has already opted to purchase 
a particular commercial version, then only those guide- 
lines relative to implementation (see Implementing Your 
Methodology, Chapter 6.0) may possibly apply. This 
limitation derives from the fact that these guidelines 
are oriented toward in-house development.  If Management 
has preordained that the methodology should be developed 
in-house, then it might be expedient only to estimate 
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manpower and duration requirements as well as costs be- 
■ 
fore continuing with the production aspects of the 
Manual.  If your management desires a more objective 
analysis before making their choice, then one should 
continue by pursuing the following tasks: 
Identify existing components. 
Review commercial packages. 
Establish interface requirements. 
Estimate manpower and duration requirements. 
Perform a cost/benefit analysis. 
Select an alternative. 
Write and submit a proposal. 
4.2  Identify Existing Components 
Begin your analysis by reviewing your organization's 
existing development procedures, policies, forms, and 
milestone documents in light of the selection criteria 
in your specifications document.  Make certain that you 
know, before proceeding any further, your inventory of 
methodology components.  Then note those items, perhaps 
forms or guidelines, which can be adapted to your use 
from other, non-proprietary sources.  The remaining 
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requirements must be fulfilled by either in-house pro- 
duction or obtained by the acquisition of a commercial 
methodology.  With this exercise, you will have made 
it easier to identify those features offered by an- 
other methodology which are either already available, 
still required or otherwise unsolicited. 
4.3  Review Commercial Packages 
There are over 50 commercial Project Management 
System products available.  However, they are con- 
cerned with different aspects of project management, 
for example: 
• Manual-structured systems (Methodologies) 
• Project tracking systems 
• Project networking systems 
• Full PMS or a combination of the previous 
three (14). 
As these guidelines are concerned solely with System/ 
Project Development Methodologies, one must be careful 
to isolate those which treat the subject with which we 
are concerned. 
There are several sources from which you can ob- 
tain information about various commercial methodologies 
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currently available.  In addition to advertisements in 
periodicals devoted to the "automatic information hand- 
ling" industry, product descriptions or references to 
commercial packages can be obtained from at least the 
following two sources: EDP Analyzer, a Canning Publi- 
cation, 925 Anza Ave., Vista, California 92083 (Re- 
guest Volume 14, No. 9, and Volume 17, Nos. 1, 2, and 
3); and ICP Interfacer a Software and Data Services 
periodical published quarterly by International Compu- 
ter Programs, Inc., 1119 Keystone Way, Cornel, Indiana 
46032.  From the summary data displayed in these sources 
you can select those packages which appear to offer 
what is desired.  Usually, information is provided for 
obtaining additional promotional material. 
You will find that the assertions made for these 
commercial products in the promotional literature are 
complex and possibly bewildering. As discovered in the 
case study and as found in the literature review (see 
Chapter 2, Section 2.2), the promotional brochures 
provide "some insights into the components of (the) re- 
spective methodologies," but it is the author's opinion 
that they do not tell enough about the package to grasp 
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a thorough understanding of its contents.  Based upon 
the experiences of the project team of the case study, 
it would appear that vendors marketing these products 
tend to guard their secrets jealously.  Apparently, 
they fear their offering will lose some of its marketa- 
bility if its contents are viewed by the potential 
customer before the sale is consummated.  Nevertheless, 
in addition to a personal contact with the vendor, you 
must insist on viewing the contents of the commercial 
methodology without any obligation to buy.  Remember, 
you are not yet obligated to purchase any package. 
Just as it happened in the case study, you, too, may 
be required to sign some sort of non-disclosure agree- 
ment.  If this occurs, your Legal Department and Pur- 
chasing Agent should review such agreements before they 
are signed in order to protect your employees' and your 
company's interests.  Members of the project team in 
the case study were able to conduct their review of 
the proprietary methodology without fear, knowing that 
the agreement they signed protected them as well as the 
vendor. 
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Given the opportunity to study the contents of a 
methodology, the reviewer should compare the components 
and features of the offering against the specifications 
which had been prepared previously. Keeping score can 
serve to measure the suitability of the package for 
your purposes.  It can also assist in ranking the vari- 
ous products under consideration. It is also recommended 
that any "nice-to-have" features of each prospect which 
are not listed in your specifications be noted as well. 
This type of information can serve as a tie breaker in 
case two or more products are of equal rank.  Three 
other suggestions:  First, take at least one entire 
day and no more than three days to review the vendor's 
material.  Second, refrain from making a commitment to 
any vendor until your investigation has been completed. 
Third, as stated in Chapter 3.0, Section 3.2.7, do not 
visit a company that purchased a proprietary package 
in order to evaluate its system.  However, if a deci- 
sion is ultimately made to purchase a particular package 
on its merits, contact should be made in order to es- 
tablish references for the vendor as to their relia- 
bility and performance.  At the same time, data relative 
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to the user's customizing experience (manhours, dura- 
tion, etc.) should be obtained for evaluation purposes. 
It is not the author's intent to suggest any addi- 
tional evaluation criteria to include in your specifi- 
cations other than the concepts, environmental factors, 
and components mentioned previously.  A more complete 
list would define a methodology that would be satis- 
factory to the author, but it would not necessarily be 
suitable for the reader's organization. 
4.4  Establish Interface Requirements 
Every commercial methodology will be different and 
each would probably require modification to adapt it 
to your particular organization.  Modification would 
more than likely occur at points where a new methodology 
would interface with existing practices which you may 
wish to retain.  Forms will also have to be revised 
to suit local terminology and data requirements.  At- 
tempt to develop a list of tasks relative to each dif- 
ferent modification activity which may be required. 
Such a task list will be used to develop cost and dura- 
tion estimates for the various alternatives.  A word 
102 
of caution:  Do not consider implementation costs at 
this point in time.  Implementation and training are 
activities which roust be performed whether the method- 
ology is purchased or developed in-house. 
4.5 Estimate Manpower and Duration Requirements 
Estimates of effort and duration must be prepared 
for each alternative including that of in-house devel- 
opment.  Estimates will vary in proportion to the 
amount of new writing or modification which may occur. 
Based on the experience of the company in the case 
study, the following might be considered a heuristic 
for estimating effort and duration for writing a 
Methodology Manual with several life cycle phases and 
in considerable detail: 
• Planning 2 weeks 
• Research 1 month 
• Preliminary Draft of 1 month 
Specifications 
• Debate, Review, and Write     1 month 
Specifications 
• Make or Buy Study 1 month 
• Proposal Approval 1 month 
• Planning 2 weeks 
• Production and Implementation 1 month per life cycle 
Phase or separate 
guideline 
• Education & Training 1 month 
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As reported earlier, the methodology writer in the 
case study contributed the equivalent of one nan-year 
of effort.  This contrasts with the times reported 
by the mail survey respondents who had installed com- 
mercial methodologies.  Of those five, the least amount 
of time and effort reported for modification and im- 
plementation was an elapsed time of one year involv- 
ing two man-years of effort. 
4.6 Perform a Cost/Benefit Analysis 
The Cost/Benefit Analysis suggested here may not 
be the usual variety recommended for the justification 
of an information system.  It may take that form if the 
completion of the project, i.e., development and im- 
plementation of a System/Project Development Methodolo- 
gy is at stake.  If the methodology must be justified, 
the 'benefits' to be identified may be either tangible 
or intangible and should result from the data process- 
ing organization's adherence to a formalized, struc- 
tured approach to system development.  Costs of the 
methodology, in this case, represent those of the best 
alternative solution, either in-house development or 
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purchase of a commercial product. 
In situations where the installation of a method- 
ology has already been  justified/   for example,  as oc- 
curred in the case study,  it is only necessary to 
present sufficient information to enable management to 
select the best alternative solution.     It is solely the 
'make or buy'  decision which we are concerned with 
here. 
When estimating the costs of in-house development, 
consider the following activities encountered in the 
case study subsequent to the   'make or buy'   study: 
In-House Development Case Study Experience 
Draft writing & form design * 
Typing of Drafts   (double spaced) 400 pages 
Proofreading 400 pages 
Editing * 
Retyping draft corrections 20 pages 
Duplication and Stapling 400 pages x 25 copies 
Review responses and make changes * 
Write summaries of action taken * 
Retype Final Copy  (Proofreading insignificant)   400 pages 
Duplicate, Punch and Staple 400 pages x 150 copies 
Mailing expense (company mail) 
* 830   (of total of 1900)  man hours § $22/hr.  or $18,260. 
When developing costs  for purchasing and installing a 
commercial package,   the case study's project team 
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estimated that it would take the sane amount of ex- 
pense for forms printing, management reviews/ imple- 
mentation (including education and training), and 
general follow-up time for both alternatives.  For 
that reason, these activities were excluded from the 
previous list.  However, there will be additional 
costs for new writing, revisions to the package, and 
redesigning of forms.  There may or may not be any 
duplication costs depending on whether sufficient ad- 
ditional copies of the methodology are supplied by 
the vendor at no charge.  Although the above costs 
will vary with the amount of revision necessary, ven- 
dors of commercial methodologies concede that the 
list price of the package is only a part of the total 
costs which will be incurred (25). 
A sampling of some of the products available and 
their prices are shown below.  (It is not known if 
the listed prices permit distribution to multiple 
sites): 
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Product Name                                 Vendor 1978 Prices 
SDM/70 Atlantic Software $17,500 
PROVAC Software Brokers,  Ltd. $17,500 
SPECTRUM-1 J.  Toellner and Assoc. $25/30,000 
SPECTRUM-2 J.  Toellner and Assoc. $10/18,000 
SYSTEMACS Management and Computer Services, Inc.   $30,000 
PRIDE M.  Bryce S Assoc. $18,000 
CSL CAPSOGETTI's  LOGICIEL $100,000 
4.7     Select An Alternative 
Determining the best alternative  involves  the 
exercise of  judgement to a  large degree,   particularly 
when considering advantages  and disadvantages of an 
intangible  nature.     In other words,   the best alterna- 
tive may not be  the  least-cost alternative.     When 
evaluating the pros  and cons of  the  two  choices,   one 
should estimate  their relative  impacts on  the  follow- 
ing: 
• Speed of  implementation   (project duration) 
• Amount of disruption in system development, 
operations,   employee morale,   etc. 
• Perceived quality of the guidelines 
• Completeness of the methodology with respect 
to the original  specifications 
• Amount of documentation proposed   (insufficient 
vs.   excessive) 
• Cost 
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• Use of cash as opposed to working capital 
• Ability of the methodology to manage system 
development 
• Ability of the methodology to generate good 
systems. 
The company of the case study obviously selected the 
in-house alternative.  Management was largely influ- 
enced by the high licensing fees charged by vendors, 
which at the time of the study were significantly 
higher than the prices listed in the previous section. 
The company was not in the best cash position at the 
time, and considering the fixed cost nature of the 
project team, elected not to spend the cash.  The 
management was also influence by the following: 
• Confidence in the writer based on the quality 
of the specifications document. 
• The ability to implement the methodology in 
steps as each part of the manual was approved. 
Guidelines for the early phases of development were the 
most critical. With phased implementation, the company 
could begin to reap the benefits of these particular 
sections early in the cycle, in spite of the protracted 
schedule for in-house development.  Based on the above 
criteria, you should be able to select an alternative 
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which would be the 'best' for your particular situa- 
tion. 
4.8 Submit a Proposal 
After the project team has completed its analysis, 
a proposal (or a report with recommendations) should 
be prepared.  Such a report will serve as a phase-end 
document, and as such, it constitutes a significant 
project milestone.  The document will be submitted to 
data processing management for review and approval. 
Subsequently, it can be used by the project team as 
an aid to understanding all aspects of the project 
known to date.  Therefore, use care in the development 
and presentation of the material in the report. 
The report need not be wordy or voluminous.  How- 
ever, it should have information organized in a good 
presentation format.  The following table of contents 
is recommended: 
a) Title page or Cover letter 
b) Table of Contents 
c) Management Summary 
d) Statement of the Current Situation or Problem 
e) A Statement of the Objectives of the Analysis 
f) A Statement of the Scope of the Analysis 
g) Alternative Solutions 
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h) The Proposed Solution (including a discussion 
of its requirements, advantages, disadvan- 
tages, and reasons for its selection) 
i) Cost/Benefit Analysis 
j) Preliminary Implementation Schedule 
k) Project Manhour and Duration Estimates 
I)   Comments and Recommendations 
The report can be used to bring any significant develop- 
ment problems to management's attention, such as the 
impact of the system on individuals and the organiza- 
tion.  If the project team believes suspension or can- 
cellation of all or part of the remaining development 
effort is in order, it is their responsibility to make 
that recommendation and emphasize any of the proposal's 
shortcomings in the management summary.  If the team 
recommends continuing the effort via in-house develop- 
ment, the remaining chapters of these guidelines would 
be helpful in bringing the project to a successful con- 
clusion. 
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Chapter Five 
GUIDELINES FOR DEVELOPING YOUR MANUAL 
5.1 Introduction 
Having made the choice to develop your Methodology 
Manual in-house as a consequence of the 'Make or Buy' 
study, future success may depend upon continued adher- 
ence to the principles which were proposed earlier in 
Chapter 3, Sections 3.2.1 through 3.2.5.  The develop- 
ment effort was to have been considered as a project. 
The problems, objectives and scope of the effort were 
to have been defined.  A development team was to have 
been assigned.  A methodology was to have been applied, 
and a project plan was to have been formulated, at 
least for activities preceding the production phase of 
this particular project's life cycle.  If these steps 
were not followed, it is imperative that they be at- 
tended to now before proceeding. 
5.2 Provide for Project Control 
Project control usually involves the development 
of a plan of action followed by monitoring performance 
against the plan.  It is suggested for the in-house 
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development project, that an individual, preferably a 
departmental manager of higher rank than the methodology 
writer, be assigned as Project Manager.  Although he 
will be charged with project control responsibilities 
as opposed to quality and design responsibilities, his 
primary duty would be that of enabler.  In this capa- 
city he will shield the methodology writer from dis- 
tracting influences, notably assignments from management 
or activities that could more easily be performed by 
someone else.  In the case study the methodology proj- 
ect experienced considerable delay because of demands 
on the writer's time by management.  At the same time, 
assignment of the more mundane tasks, including those 
related to project control, to personnel other than the 
writer helped speed the overall project.  An objective 
manager, someone with clout, could provide both of 
these advantages for your project. 
5.3  Plan For In-House Development 
Another duty of the Project Manager will be to 
participate in the project's planning.  First-hand 
knowledge of the tasks to be performed, by whom they 
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will be performed, in what sequence, and in how much 
time, will assist the Project Manager in the monitor- 
ing of the project as soon as production begins.  As 
suggested earlier, an activity arrow diagram suchas 
a PERT chart should be used to establish the project's 
critical path.  Identification of and removal of as 
many non-critical tasks as possible from the project's 
critical path is part of the necessary planning.  It 
could even shorten the project's duration as occurred 
in the case study. 
At this stage, the manual builders have in their 
possession an additional tool which had not been avail- 
able earlier, an approved specification document.  The 
system's "information requirements" have been defined 
and reside in that document.  It is the project team's 
responsibility to design and produce the system (the 
Methodology Manual) based upon the specifications, un- 
less they had been revised as a consequence of the 
'Make or Buy' study.  However, before beginning to 
write, the specification can be used as a basis for 
performing the necessary planning.  The following steps 
are a suggested approach: 
113 
• Establish an Implementation strategy (see 
Chapter Six) 
• Construct a task list compatible with the spe- 
cifications and the implementation strategy 
(Also see Section 5.6) 
• Establish a review and approval procedure based 
upon the above and insert it in the task list 
(See Section 5.4) 
• Insert a task for establishing documentation 
standards (See Section 5.5) 
• Assign responsibilities for the various tasks to 
team members 
• Estimate manhours and elapsed time for each 
task 
• Determine predecessor-successor relationships 
and assign task sequences 
• Establish the project's critical path by means 
of the activity arrow diagram or PERT chart 
mentioned above 
- Attempt to optimize the critical path by util- 
izing the project team's resources as effi- 
ciently as possible 
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• Identify the project's various milestones, pref- 
erably those having a product associated with 
it, for project control purposes. 
If the Project Manager and the team are satisfied that 
they have established a reasonable plan and schedule, 
they should proceed to execute the plan. 
5.4  Establish a Review and Approval Procedure 
The adoption of a review and approval policy with 
an appropriate procedure is a necessity for ensuring 
the success of the in-house venture.  A critique of 
the Methodology serves several purposes, just as a 
system assurance type review does (see Section 3.2.9, 
component I ).  It is performed to ensure that the 
document's quality meets the expected departmental 
standards and that all required aspects of the specifi- 
cations have been fulfilled.  By performing a system 
assurance review you have recognized the "tendency to 
err, (a) viewpoint (that) recognizes that mistakes of 
both omission and commission are sure to occur at all 
stages of system building." (26)  Not all criticism 
will be either valid or good, but the methodology will 
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rarely be hurt by a "second opinion." If the material 
submitted for review represents a complete unit of 
work such as a Section of the Manual, it meets the 
definition of a "milestone document" (see Section 
3.2.9, Component c). As such, it provides "tangible 
evidence" that a milestone has been achieved-and per- 
mits a measurement of progress on the project. 
The review process also serves to involve more 
members of the staff in the methodology development 
effort and should serve to alleviate resentment on the 
part of the System development staff toward the new 
methodology.  Examples of this resentment, sometimes 
called the NMH (not-made-here) syndrome, were encoun- 
tered in the case study.  The corporate group respon- 
sible for development of the Methodology Manual recog- 
nized this possibility and attempted to neutralize it 
by requiring participation of the divisional staff by 
means of reviews and constructive criticism.  If this 
approach does not work, a combination of salesmanship, 
cooperative effort, strong central control and enough 
confidence to persevere in the face of opposition may 
be required to muscle the project through to completion. 
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The experiences of the case study also illustrate 
how not to conduct a review of the methodology.  Con- 
siderable energy, management time, and project team 
time can be wasted, if reviews are conducted with data 
processing and other management in a meeting-type format. 
The reviewers should take reasonable time to study the 
material in private prior to asking questions or com- 
menting.  Furthermore, all comments and suggested 
changes should be submitted in writing and signed by 
the reviewer. 
Who should serve as a reviewer? Who should pass 
judgement on the concepts and policies expressed by 
the methodology? Who will determine that those concepts 
and policies represent the thinking of the company's 
management?  Such judgements can only be leveled by 
qualified technical and managerial personnel who can 
recognize whether the guidelines are reasonable or 
not and can then agree to abide by the manual's in- 
structions and direction.  The reviewers are in reality 
also the approvers of the methodology whether they per- 
form that function directly or indirectly.  It is 
recommended, therefore, that the responsibility for 
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review and approval reside with the Manager of Data 
Processing, and the heads of the various departments 
within the Data Processing organization.  This approach 
worked well for the company in the case study.  In 
that example, there were instances when a manager dele- 
gated the review to Supervisors of Systems and Program- 
ming and/or respected senior development personnel. 
There were no significant differences in the quantity 
or quality of responses from managers who delegated 
reviews as opposed to those who did not.  An organiza- 
tional concensus was achieved in either case. 
After designating the appropriate review and ap- 
proval agencies, you should establish rules as to how 
each part of the manual should be evaluated, how much 
time the agencies have to do it, how responses are to 
be processed, and what should be done with the method- 
ology material following the review.  In the case 
study, reviews were conducted on each separate section 
of the manual after the typing of its first draft. 
Reviewers were required to respond with their comments 
by a fixed date (usually 2 weeks from distribution of 
the draft).  Comments and suggested changes were then 
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reviewed by the project team, and those accepted were 
incorporated in the final draft of the manual.  Having 
decided what your review and approval procedures are 
going to be, disaggregate the steps, and insert them 
into the project plan in the appropriate location. 
5.5 Establish Documentation Standards for Your Manual 
One of the first operations that you should per- 
form under the new plan is the adoption of documenta- 
tion standards.  This is not absolutely necessary, but 
you will hate yourself later if you do not help your- 
self now by addressing the following: 
• Organization, Format, and Content 
• Pagination 
• Glossary 
• Standard Documents 
The writing task for the Methodology Manual in the case 
study proceeded much more smoothly after decisions were 
made relative to documentation standards.  It is inter- 
esting to note that, although the outline for the 
Methodology Manual contents occasionally underwent 
change beyond the current point of writing, no organiza- 
tional changes were made once a section had been writ- 
ten and published. 
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5.5.1 Organization, Format, and Content 
In the case study, it was the data process- 
ing organization's practice to assign a single alpha- 
betic character to each procedural manaual such as the 
Methodology Manual.  This alphabetic character would 
precede all other characters identifying various chap- 
ters and sections.  Any reference, therefore, to a 
particular chapter or section would also identify the 
manual it came from.  Organizationally, each major 
division was referred to as a Chapter.  Each Chapter 
would be assigned at least a 2-digit number in mul- 
tiples of 10.  That way additional chapters could be 
inserted after several had been completed.  Assume the 
Manual was assigned a letter 'M'.  The first chapter, 
therefore, would be designated as "M 10" and followed 
by its title.  The next major sub-division of a chap- 
ter was referred to as a Section and was also identi- 
fied by a two-digit number for the same reason.  Sub- 
sections were identified by Roman numerals.  The 
Manual, accordingly, was organized as follows: 
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M 10 (Chapter 1 TITLE - all capital letters) 
.10 (Section 1 Title) 
I (Sub-section I Title) 
A. Subsequent divisions 
B. etc. 
II (Sub-section II Title) 
.20 (Section 2 Title) 
References to Chapter 1, Section 1, Sub-section I 
would then appear as Sub-section M 10.10.I" without 
having to spell out the complete description. 
Some of the titles assigned to various chapters 
and sections in the "System/Project Development Method- 
ology" published by the company in the case study (26) 
read as follows: 
M 10 INTRODUCTION 
.10 Purpose and Use of the Manual 
.20 Maintenance of the Manual 
M 20 GENERAL OVERVIEW 
.10 Project Life Cycle 
.20 Relationship of Sub-systems, Project and 
Sys-tem 
M 30 (FIRST LIFE CYCLE PHASE), etc. 
M 90 (LAST LIFE CYCLE PHASE) 
M100 ATTACHMENTS 
.10 Hardware/Software Selection Procedures 
.20 Risk Analysis Questionnaire 
MHO DOCUMENTS USED AND PRODUCED 
The format and content of each chapter dealing with a 
life cycle phase was then regimented as in the example 
121 
below: 
Mn 0  Phase Title 
.00  Table of Contents 
.10  Introduction 
.20  Phase Objectives 
.30  Phase Responsibilities (Individual 
functions - by Department) 
.40  Documents Used (Within the Phase; a summary) 
.50  Documents Produced (Within the Phase; a 
summary) 
.60  Phase Activity Network 
.70  Phase Activities and Guidelines 
I. Develop a Phase Plan 
A. Definition (Guidelines) 
B. Documents Used and Produced (within 
an activity) 
C. Organizational Interfaces 
II. etc. 
The above format is an adaptation of one employed by 
Monsanto Company for their Methodology Manual (27). 
This particular format was selected by the case study 
development team and was followed faithfully through 
to completion of the manual. 
5.5.2 Pagination 
Defining the pagination rules was relative- 
ly easy once the Manual's organization scheme was re- 
solved.  Pages were to be numbered in much the same 
way as the manual was organized.  Each page number 
began with the Manual letter followed by the Chapter 
number, followed by a period, followed by the Section 
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number, followed by a period, followed by a two-digit 
sequential page number which began at .01 for each 
new section.  Therefore, the first page of the Phase 
Activities Section of the First Life Cycle Phase was 
numbered, e.g., M30.70.01.  Revisions to the Manual 
requiring inserts were suffixed with lower case letters, 
e.g., M30.70.01a, etc.  All page numbers were positioned 
along the bottom margin in the right-hand corner. 
Other rules and detail related to pagination em- 
ployed in the case study's manual included the follow- 
ing: 
• The "release date" was typed in the lower left- 
hand corner of each page 
. The Manual title, "SYSTEM/PROJECT DEVELOPMENT 
METHODOLOGY" was printed together with the 
company's logo in the top center of each page. 
• Every new sub-section began with a new page. 
This facilitated revision of the Manual with- 
out endless retyping. 
• A heading was typed on each page denoting the 
appropriate Chapter and Section identification 
numbers and titles. 
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5.5.3 Glossary 
You may wish to set aside a Chapter in the 
Manual for a glossary.  This may be desired by the user 
community as protection against the excessive use of 
computerese of which the data processing business has 
historically been accused. 
In the case study, production of the Glossary 
held the lowest priority, but, as in documenting a 
computer system after the system had been installed, 
it was never completed.  Unlike System Documentation, 
however, it was subsequently felt that it was not worth 
the effort, partly because the Methodology writer prac- 
ticed what he preached—avoidance of excessive usage 
of data processing jargon. 
5.5.4 Standard Documents 
You may have noticed in the examples of 
organization and format discussed in Section 5.5.1, a 
manual chapter entitled* "MHO DOCUMENTS USED AND PRO- 
DUCED ."  The Methodology writer in the case study 
used this device to introduce standard forms and stand- 
ard report formats which were referenced within the 
Guidelines.  This applied to both optional and required 
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usage.  It also succeeded in achieving a uniformity of 
forms use between and within the various data process- 
ing installations.  Each new form or report was identi- 
fied as if it were a "Section" within the M110 chapter, 
but with sequential numbers.  Appropriate sub-sections 
were inserted as they applied to the particular docu- 
ment, for example, 
.01 Document Name 
I Purpose 
II Significance 
III Instructions for Preparation 
IV Sample Form or Report Format 
V Instructions for Use 
VI Example of Completed Form 
VII Distribution 
VIII Approvals 
Establishing documentation standards such as these 
early in the project will speed the writing process 
because of their built-in outlining capabilities and 
project control milestones. 
5.6  Logistics 
There are several operating details which should 
not be overlooked.  It would help to consider such mun- 
dane tasks as writing, typing, proofreading, correction, 
reproduction and preparation, distribution and mailing, 
editing and updating.  The following sections describe 
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how these operations were handled in the case study. 
5.6.1 Writing 
The chief writer of the Methodology for- 
tunately had duties other than the composing of sen- 
tences.  Research of a large variety of subjects was 
required, and the revision of old forms and design of 
new ones helped to relieve the tedium of composition. 
Nevertheless, in order to use his time most productive- 
ly, tasks more easily conducted by someone other than 
the writer were made the responsibility of an indivi- 
dual at a "control desk." This person's responsibili- 
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ties included the expediting and control of the flow 
of the writer's output through the "mundane tasks" 
listed above.  In the case study, the Project Manager 
arranged for these duties to be performed by the super- 
visor of the Standards function. 
As far as the actual writing is concerned, elimi- 
nate as many technical terms (jargon) as possible. Use 
plain, but succinct language. Good grammar is required. 
Wordiness is to be avoided.  System developers must be 
able to find guidance in the Methodology, not endless 
drivel. 
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5.6.2 Typing 
The case project was fortunate to have 
access to word processing equipment. This facilitated 
the typing of revisions as well as the approved final 
version.  The Manual's pages were recorded on magnetic 
tape cassettes and filed for future changes. 
Other suggestions relative to typing or prepara- 
tion of original copies include: 
• Maintain consistent use of the same type font. 
• Maintain consistent margins. 
• Mark revisions.  Draw a light vertical line 
along the left margin as far as the changed 
material extends. 
5.6.3 Proofreading 
Have the individual at the control desk 
perform or arrange for proofreading and correction. 
The methodology writer should be interrupted only for 
questions relative to interpretation or context. 
5.6.4 Reproduction and Preparation 
The same control person should arrange for 
duplicating the appropriate number of copies of the 
draft and the final version as chapters are released. 
Material should be collated and stapled for distribution. 
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^ 
In the case study, copies of both the draft and final 
version had drilled holes in the paper suitable for 
use in 3-ring binders. 
' 5.6.5 Distribution and Mailing 
Because the manual was produced and re- 
leased chapter by chapter, draft copies were distributed 
and reviewed at the same time as final versions for 
other chapters were being mailed and implemented.  In 
addition, the distribution was not the same.  There- 
fore, separate approved distribution lists were pre- 
pared and maintained by the control person.  Standard 
cover letters were prepared advising those receiving 
copies as to the packet contents and appropriate in- 
structions for responding or implementing. 
5.6.6 Editing 
In the case study, the chief writer was re- 
sponsible for writing all changes and for editing the 
work of other members of the project team. Because of 
time restraints, however, only flagrant grammatical 
errors or overly wordy statements were changed.  The 
chief writer should not be trapped into rewriting this 
material over a difference in writing style. 
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5.6.7  Updating 
The highest priority activity of the method- 
ology writer was the resolution of responses to the 
various chapter drafts, because as soon as all changes 
to a chapter draft were agreed upon, revisions could 
be typed and the chapter released for implementation. 
Explanations of reasons for rejection of every re- 
quested change were submitted to the control desk for 
compiling a summary of draft responses with their re- 
spective disposition.  Summaries were then mailed not 
later than distribution of final copies. 
The above examples of how the case study's proj- 
ect team handled some of the operational details prior 
to implementation should give you insights into the 
problems you will face as well as some possible solu- 
tions . 
129 
Chapter Six 
IMPLEMENTING YODR METHODOLOGY 
There are obviously many ways one can 90 about 
implementing a development methodology.  Much depends 
upon the number of "components" which were selected 
for inclusion in the manual or upon one's interpreta- 
tion of what a development methodology is.  EDP Analyzer, 
a data processing publication, is of the opinion that 
methodologies are meant strictly to govern the "design" 
process.  They recommend installing the methodology in 
the same sequence as various techniques are learned. 
Since a company's learning sequence would be, "first, 
structured coding, then structured design, then struc- 
tured analysis, and finally successive decomposition," 
. . . one should "start with the coding aspect and 
then work up toward successive decomposition."(28) 
However, a methodology with a broader view of systems 
development may require a different view of implementa- 
tion. 
The guidelines which we are recommending are those 
which provide a framework for the development of sys- 
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terns.  Design of the system and coding are only activi- 
ties, although important ones, within such a frame- 
work (see comments in Section 3.2.9, Consider The 
Components of Your Methodology Manual, relative to de- 
sign techniques). 
6.1 Phased Implementation 
In the case study, such techniques as structured 
design were already being used but not universally 
within the company.  One of the purposes of the de- 
velopment methodology, therefore, was to use the manual 
as a platform to promote (legislate) the adoption of 
preferred techniques throughout the company.  Another 
was to establish where and when these techniques were 
to be used within the development cycle.  The case 
company, however, had higher priorities which were 
mentioned earlier.  One of their reasons for selecting 
in-house development was the speed with which the guide- 
lines for the "early" phases of the development could 
be implemented, those being the most critical.  So 
they chose to implement their manual on a chapter by 
chapter basis, each'development cycle phase having its 
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own chapter.  The chapters would then be released and 
implemented as a system might progress through the 
development cycle. First, however, an Introduction 
was installed followed by a General Overview chapter. 
These two chapters set the stage for what was to fol- 
low. 
Implementing your manual in this fashion has some 
advantages.  As mentioned previously, the methodology 
development would then have some built-in, bona fide 
milestones for project control. Another advantage, at 
least to a conservative organization, would be that 
the change in the way one conducts one's business 
would be a gradual <?ne.  Implementation, in the case 
study, was simple. /It involved only the release and 
distribution of an approved final version of a particu- 
lar chapter and any new documentation requirements 
generated by it.  Instructions governing its use and 
authenticity came from the head of the organization and 
were issued well before the first chapter was released. 
Every Manager of Systems Development, Project Leader, 
Systems Analyst, and Programmer was required to read 
it and to follow its advice and direction at first 
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opportunity. 
6.2 Provide for Education of All Staff Members 
The case company's Managers of System Development 
were responsible for educating their respective staffs 
in the purpose and use of the Manual.  Having partici- 
pated in the development of the Manual through reviews 
and constructive criticism, they should have had a 
better idea than most staff members about what the 
purpose of each chapter was.  Such an approach may be 
a good one; it may have worked for that company.  It 
does appear to the author, however, that this particu- 
lar situation is like the proverbial saw about lead- 
ing a horse to water.  In this case, however, with 
remote locations involved, the home office did not even 
know if the horse was led to the water, let alone 
whether he drank it or not. 
The company had intended that the Methodology 
writer should visit all locations after the manual was 
completed for the purpose of assisting those who had 
questions on its application. Unfortunately, he was 
transferred to other duties before that plan could be 
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implemented. Nevertheless, this type of follow-up 
appears to be a rational approach. A personal appear- 
ance by the writer or by any management person who 
actively supports both the purpose and contents of 
the methodology should help improve its credibility. 
Two-way communications should be encouraged. Besides, 
any methodology can be improved and should be altered 
as weak spots are exposed.  A classroom approach where- 
by many personnel can be reached in a short period of 
time should be considered.  Those who must work every 
day within the rules and guidelines of the methodology 
should have the same opportunity for instruction and 
explanation as management and the user community.  The 
success of the methodology is dependent upon the atti- 
tude of the development staff.  If there is general 
cooperation, the personnel, department, and their sys- 
tems will thrive.  If the methodology is force-fed by 
an invisible home office staffer, it is the author's 
opinion that the potential for failure of the methodol- 
ogy and employee dissatisfaction will grow. 
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6.3 Provide for Follow-up 
Providing for follow-up could be considered the 
same as providing for education. They both require 
manpower, that is, time and effort. What is meant 
here is more in the order of Systems Assurance Reviews. 
Someone should review documentation, reports, proposals 
and other phase-end documents in order to establish 
that procedures are being followed, in spirit as well 
as in practice.  Reviews, with their opportunity for 
constructive criticism can provide an educational 
service as well. 
The project team and other staff members performed 
this service for a while.  There were some encouraging 
signs, and there were some distressing ones as well. 
There was the case of the Project Leader who wrote a 
Phase-end Report because he was told that he had to at 
the end of a particular development phase. Upon review 
of the report, it was apparent that 1) he had not read 
any part of the manual, and 2) his project was nowhere 
near completion for that phase.  In another example, a 
clever Systems Analyst who was a free spirit, and dis- 
dainful of what, to him, was unnecessary paperwork, 
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overdesigned a system. His aim had been to discredit 
the methodology by proving that the documentation re- 
quirements took too much time and could not prevent 
bad systems from being proposed.  One year later,   the 
system was successfully installed,  and the analyst 
was promoted to Senior Systems Analyst.  The moral of 
the first story is, "Make certain everyone has access 
to a copy of the Manual." The moral of the second 
could be that a Systems/Project Development Methodology 
which leads to the successful implementation of systems 
is really beneficial.  In addition, the latter also 
means that assigning qualified personnel with respon- 
sibility for system assurance reviews (see Component n 
in Section 3.2.9) and commensurate authority to reject 
material of poor quality is a more effective way of 
ensuring implementation of well-designed systems. 
Management must show signs that they are interested in 
the success of the Methodology by enforcing its direc- 
tives and dealing constructively with transgressors. 
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6.4 Provide for Maintenance of the Methodology Manual 
In the case study, someone was assigned the on- 
going responsibility for making changes to the Manual 
as the need arose.  Occasions for revision have since 
been rare, and a full-time position has not been re- 
quired.  Nevertheless, the assignment was and should 
be made.  In addition, the manual itself should direct 
those interested in revising the manual how to request 
such a change.  Reserve a section of the first chapter 
in your manual to provide that direction. 
6.5 Establish a Post Implementation Review 
Just as you might wish to perform a Post Implemen- 
tation Review (PIR) on an installed data processing 
system, so should your Methodology project be reviewed 
some time after it has been completely implemented. 
After the last chapter has been distributed, schedule 
a PIR at some future time in order to commit available 
resources to the review as well as to provide suffi- 
cient time to gain some experience with the Methodology. 
If your Manual has provided guidelines for this com- 
ponent, attempt to follow its direction as far as it 
is applicable.  Consider these ideas for conducting 
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the PIR: 
• Someone other than the Methodology writer 
should coordinate and perform the review 
in order to provide a more objective 
analysis. 
• Prepare questionnaires which address achieve- 
ment of project objectives and problems 
related to the manual's performance.  Sub- 
mit them to interested personnel in order 
to save time and to be certain that spe- 
cific points will be addressed by the ap- 
propriate parties before being called to- 
gether for a review meeting. 
This particular Post Implementation Review will 
have two major objectives, namely: 
• To determine the degree of successful achieve- 
ment of the project's objectives as previously 
stated in the "Make or Buy" study or other 
proposal.  This includes an analysis of the 
project's cost. 
• To identify in a formal way any problems rela- 
tive to the Methodology. 
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At the conclusion of the Post Implementation Re- 
view, one can better gauge how well the Methodology 
is performing its function, and take appropriate steps 
to resolve any problems. 
X 
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Chapter Seven 
CONCLUSIONS AND AREAS FOR FURTHER STUDY 
7.1  Conclusions 
There are several points relative to system/proj- 
ect development methodologies in general and in-house 
guidelines in particular which need to be reemphasized. 
Management must continue to support the methodolo- 
gy.  One way that they can do this is to work change 
through the manual, not around it.  In the case study, 
data processing management issued some directives in- 
dependently of the methodology which were contradic- 
tory to the manual's precepts.  As a result, the 
manual's credibility and authority were diluted.  To 
maintain the effectiveness of your methodology, use 
it as the instrument to introduce changes in develop- 
ment practice. 
The tail must not be permitted to wag the dog. 
The purpose of a development framework is to facili- 
tate the design and successful implementation of good 
systems, not to become infatuated with counter-produc- 
tive paperwork.  Therefore, make your methodology 
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flexible.  Some commercial products have offered sepa- 
rate methodologies complete with a variety of forms 
for use on projects of differing size.  Your own ap- 
proach need not go that far.  Hatch's advice to in- 
house developers relative to inflexibility is worth 
repeating: 
"If the structure is inflexible, is pro- 
cedural in nature, and adheres to a 'cook- 
book' style where one operates by the 
numbers, not only do unnecessary tasks 
have to be performed thus decreasing the 
staff's productivity, but the staff's 
creative powers are completely stifled." 
(21) 
Installing a methodology is an expensive proposi- 
tion, whether it is a commercial or in-house product. 
This was demonstrated by the package prices quoted in 
Section 4.6 and the costs of the case study's in-house 
effort.  Nevertheless, as development costs for new 
data processing systems are escalating because of in- 
flation, installing a methodology now should prove to 
be a sound investment.  This is particularly true if 
an objective of the framework is to produce systems 
which contribute to the firm's profitability. 
141 
Your Methodology Manual does not have to be the 
size of an encyclopedia.  A small organization lack- 
ing the resources of the company in the case study 
can reduce the required effort in several ways.  It 
may choose to 1) limit the number of included compo- 
nents and/or 2) reduce the amount of verbiage by refer- 
encing guidelines in various sources and textbooks, 
providing that the latter are readily available to all 
the staff.  If you choose to restrict the number of 
components, make certain that none of the following 
are omitted: 
• Project Acceptance and Approval Procedures 
• Creeping Commitment Policy 
• User Responsibility Policy 
• Development Life Cycle including Phase Tasks 
• Milestones and Milestone Documents 
• System Assurance Reviews 
The example of the case study is only one of many where 
a company has developed its own methodology.  This was 
also indicated in the responses to the mail survey. 
The experience of the case company and those in the 
survey are proof that in-house development can be 
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accomplished and its product utilized with satisfactory 
results.  These guidelines should enable systems and 
programming managers, should they attempt to follow 
its direction, to enjoy the fruits of information sys- 
tems successfully developed through their own develop- 
ment methodology. 
7.2 Areas for Further Study 
According to the mail survey, considerable time 
and effort were required on the part of purchasers to 
customize and to implement their respective commercial 
methodologies (See Chapter One).  It is not clear why 
commercial packages need such modification and so much 
user involvement, particularly when on-site vendor 
assitance is sometimes advertised as part of a sales 
agreement.  An independent study of user experience 
could establish 1) the extent to which modification is 
necessary, 2) why customizing is needed, and 3) to what 
extent user resources are required. 
Another area for study concerns the relationship 
between specifications and purchases of commercial 
methodologies.  The author hypothesizes that most con- 
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tracts for the latter are negotiated prior to the de- 
velopment of specifications.  The reason for this hypo- 
thesis is that it is supposed that many firms do not 
know what they need or want, and, without the benefit of 
guidelines such as this, would rather pay to find out. 
Others, as in the case study, may be reluctant to in- 
vest in a commercial package having found that, as a 
result of developing a specifications document, they 
need very little in the way of new methodology compo- 
nents beyond those they already have.  A study of or- 
ganizations with methodologies, either purchased or 
in-house products, could substantiate or refute this 
hypothesis. 
The mail survey indicated that some firms were 
not totally satisfied with their methodologies.  Fur- 
ther research, therefore, is needed to establish the 
reasons why they are considered less than satisfactory. 
The objective of this investigation would be: 
1) to establish the criteria for adjudicating 
success or failure of a methodology, 
2) to expose the factors contributing to failure, 
such as missing components or mismanagement, and 
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3) to document pitfalls which should be avoided 
lest your methodology suffer a like fate. 
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Exhibit A 
QUESTIONNAIRE 
1. How many persons are employed by your company? 
1-100  101-1000  1001-5000  Over 5000  
2. Indicate the largest computer system used by your 
company.  
3. How many locations (sites, plants, divisions, etc.) 
are served by their own data processing organi- 
zation?  
4. How many Application Development (Systems & Program- 
ming) personnel areemployed at all locations? 
5. What types of applications are processed in-house? 
On-line  Batch  Remote  Time-sharing  
Message Switching  
6. Do you utilize a Data Base Management System (soft- 
ware package)?  
7. Indicate a relative percentage of usage of the follow- 
ing programming languages. 
COBOL   RPG   BASIC   PLI   FORTRAN   BAL 
Other  
8. Does your data processing organization have a long- 
range planning procedure?  
9. Does your data processing organization adhere to a 
formal "Project/System Development Methodology"? 
10.  If your answer to question 9 is "yes", do all 
locations participate?  
Answer the following only if your answer to question 
9 is "yes". 
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11.  Does your "methodology" include, or advocate, or 
define a standard for any of the following? 
Yes No 
A "Project Life Cycle," i.e., development 
phases? 
Definition of responsibilities, by phase? 
Definition of tasks, by phase? 
Project management techniques, e.g., PERT/ 
CPM, Bar Charting? 
Interfaces with L. R. Planning procedures? 
Project acceptance/approval procedure? 
Phase milestones? 
Milestone documents, e.g., reports, pro- 
posals, etc. 
Milestone document approval procedures? 
"Good" development practices? 
System Assurance or Quality Assurance 
Reviews? 
Estimating technique? 
Cost/Benefit Analysis procedures? 
Risk Analysis procedure? 
Hardware/Software selection guidelines? 
Data base design methodology? 
Program design methodology, e.g., Struc- 
tured Design? 
Post implementation review procedure? 
150 
12.  Did you purchase your "methodology"? 
13. If you purchased your "methodology", did you make 
any modifications to suit your shop?  
14. How much time and effort did you spend developing, 
modifying, and implementing your methodology? 
15. What was the elapsed time for completion of this 
effort?  
16. If you developed your own methodology, please indi- 
cate who was directly responsible for its develop- 
ment (title & function)?  
17. Was it a group effort? Indicate how many people 
wrote it.    ■  
18. Did you have any outside assistance (vendor, 
consultant)?  
19. Did you have any guidelines to assist you in this 
effort?  If yes, describe briefly.  
20.  Has your methodology been successful? 
21. Has your methodology had the support of top manage- 
ment?  
22. Does anyone have a continuing responsibility for 
maintaining the methodology?  
23. If you had it to do all over again, would you choose 
the same approach?   If no, please explain briefly. 
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Comments: 
Name & Title: 
Company: 
RETURN TO:  W. A. NORRIS, JR., 3460 FOX DRIVE, 
BETHLEHEM, PA.  18017 
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Exhibit B 
RESPONSES TO THE QUESTIONNAIRE 
Number of employees in respondent's company: 
Number      With Methodology 
1 - 100 1 
101 - 1000 2 8 
1001 - 5000 5 6 
over  5000 18 - 
2.  Largest computer system used: 
IBM 3033 1 NCR 251 1 
IBM MP 168 3 UNIVAC 9030 1 
IBM 370/168 or 165 5 ITEL AS/5 1 
IBM 370/158 or 155 11 IBM 360/40 1 
AMDAHL 470/V6 1 IBM 360/22 1 
CDC 6600/7600 2 IBM SYS/3 1 
Burroughs B4800 1 Unanswered 3 
DEC 2050 1 
IBM 370/135,138,148 6 
3. Number of sites with a separate data processing or 
ganization: 
One 20 
Two 1 « 
Three 2 
More than 3 15 
Unknown 2 
4.  Number of systems development personnel at all 
locations: 
With Methodology Without Methodology 
1-10 2 9 
11 -  25 3 5 
26 -  50 4 1 
51 - 100 4 - 
over 100 12 — 
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5.  Types of processing: 
On-line 32 
Batch 38 
Remote 26 
Time-sharing 15 
Message Switching 6 
Did not answer 2 
6. Users of a Data Base Management System:  22 
7. Program Languages used: 
COBOL 35 
RPG 20 
BASIC 6 
PL1 8 
FORTRAN 23 
BAL 22 
Other 8 
Did not answer 1 
8. Respondents with long-range planning procedures: 
Yes   29        No   11 
9. Respondents adhering to a formal development 
methodology: 
Yes   25        No   15 
10. Of those with methodologies, do all locations par- 
ticipate? 
Yes  14   No  10_   Unanswered  1 
11. Are these components included in your methodology? 
Yes  No 
a. Project Life Cycle, i.e., developed 
phases 23   2 
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Yes  No 
b. Definition of responsibilities, by 
phase 22   3 
c. Definition of tasks, by phase 22   3 
d. Project management techniques, e.g., 
PERT/CPM, etc. 21    4 
e. Interfaces with long-range planning 
procedures 13  12 
f. Project acceptance/approval pro- 
cedure 24   1 
g. Phase milestones 19   6 
h. Milestone documents, e.g., reports, 
etc. 20   5 
i. Milestone document approval pro- 
cedures 17   8 
j. Guidelines, i.e., "good" development 
practices 
k. System assurance reviews 
t.   Estimating technique 
m. Cost/Benefit Analysis procedure 
n. Risk Analysis procedure 
o. Hardware/software selection guide- 
lines 16   9 
p. Data base design methodology 18   7 
q. Design methodology, e.g., Structured 
Design 21   4 
r. Post implementation review procedure  15  10 
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21 4 
16 9 
17 8 
21 4 
4 21 
20 5* 
N/A 5 
4.4 2.5 
3.0+ 2.2 
2.8 2.8 
12.  Methodology development statistics: 
In-house Purchased 
Number 
No. requiring modification 
Avg. No. of writers 
Avg. duration (yrs.) 
Avg. effort (man-years) 
♦One firm reported a cost of $90,000 and 
another, $50,000. 
16.  If developed in-house, who was responsible? 
Manager, Systems Development 9 
Parent company 1 
Project managers 1 
Sr. Staff Analyst 2 
Programming (?) 1 
Unanswered 6 
19.  Respondents claiming guidelines for developing their 
methodologies and their sources: 
IBM Business System Structure 1 
IBM PMS 1 
GUIDE, SHARE, etc. 3 
Guidelines by corporate 1 
Experience at prior companies 2 
Seminars 1 
Standards developed by a 
consulting firm for another 
organization 1 
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20. Has your methodology been successful? 
Yes 16 
No 1 
Not completely 4 
Too soon to tell 3 
Yes, after complete rewrite 1 
21. Has your methodology had the support of top manage- 
ment? 
Yes 19 
No 4 
*       Moderate 1 
Other 1 
22. Does anyone have a continuing responsibility for 
maintaining the methodology? 
Yes 19 
No 1 
Management 4 
Other     1 
23. Number choosing the same approach, if task were to 
be done again: 
Yes 19 
No 4 
Probably  2 
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VITA 
Warren Arthur Norris, Jr. was born October 6, 1929 
in Lebanon, Pennsylvania.  His parents were the late 
Annetta Barron Norris and Warren Arthur Norris.  After 
graduating from John Harris High School, Harrisburg, 
Pa., in 1947, Mr. Norris attended Yale University (New 
Haven, Connecticut), majoring in Industrial Administra- 
tion (General Engineering).  Upon graduation in 1951 
with a Bachelor of Science degree, he entered the employ 
of Bethlehem Steel Corporation as a member of their 
management training program.  Starting in the Manufac- 
turing Division of the Bethlehem (Pa.) Plant, he ad- 
vanced through various positions to Division Engineer in 
1957.  He became a Systems Analyst in the Bethlehem 
Plant Systems Department, when that department was 
created in 1959.  Later, as Plant/Systems Coordinator on 
the staff of the General Manager of Corporate Data Proc- 
essing, he was to be the writer of Bethlehem Steel's 
System/Project Development Methodology Manual, an effort 
which provided the case study for this thesis.  He is 
currently assigned to the Accounting Department as a 
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Senior Analyst. 
Mr. Norris resides in Bethlehem, Pa. with his wife 
and three children. 
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